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POSTMATURITY—WITH PLACENTAL DYSFUNCTION 


CLINICAL SYNDROME AND PATHOLOGIC FINDINGS 


Stewart H. Cuiirrorp, M.D. 
Boston, Mass. 


HE belief that pregnancy might 
be prolonged far beyond the usual 
period was held even in early times'- 
the Roman Emperor Hadrian (,.p. 76- 
138), having consulted with the physi- 
cians and wise men, decreed that in 
cases in which the woman was of chaste 
manners and irreproachable conduct 
the child born eleven months after the 
death of the husband was legitimate. 
The Supreme Court of Friedland in 
1634 decided that a child born 333 
days after the decease of the husband 
was legitimate. In 1950 Duteh Civil 
Law recognized 300 days from con- 
ception as the maximum duration of 
pregnancy.” In the United States and 
England there is no law with respect 
to the duration of pregnancy and thus 
individual cases are decided on their 
own merits. 
INCIDENCE 
The 
various gestational ages as reported in 
the literature and own ex- 
perience is given in Table I. In the 
diseussion of Kortenoever’s? thesis, 
Eastman makes the practical recom- 
mendation, with which we are in full 


incidence of postmaturity at 


from our 


agreement, that postmaturity should 


be defined as pregnancies prolonged 


Hospital, The 
the Depart- 
of Har- 


Lying-in 
Center, and 
and Pediatrics 


From the soston 
Children’s Medical 
ments of Obstetrics 
vard Medical School. 


300 days or more beyond the expected 
date of confinement. If this definition 
is used the incidence of postmaturity 
is found to be about 5 per cent (one 
in twenty pregnancies). 

Recent textbooks on obstetries dis- 
miss the postmaturity 
either with the statement that it is of 
with the 
sion that ‘‘postmaturity is no prob- 


710 


question of 


rare oceurrence® or eonelu- 


lem. 


POSTMATURITY AND YELLOW VERNIX 


In 1944, I* reported a series of 
forty-six infants with yellow-stained 
skin and vernix, not associated with 
hemolytie mortality 
rate of 6 per cent and with 20 per cent 
of the group being postmature. Tay- 
or, James and Henderson’? of Edin- 
yurgh have recently confirmed these 
findings in thirty-seven 
iemolytie yellow vernix, with a mor- 
tality rate of 5 per cent and with 30 
per cent of the cases three weeks or 
more postmature. 


disease, with a 


sases of non- 


VITAL STATISTICS 
In 1951, Clifford, Reid, and Wor- 
eester’ reported that in a 
2,187 women had had 
only one delivery in the ten-year 
period from 1940 to 1950, postmatu- 
rity of 300 days or more ranked second 


series of 


who one and 
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TABLE I. 
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INCIDENCE OF POSTMATURITY ACCORDING TO GESTATIONAL AGE 


POSTMATURE 





GESTATIONAL AGE TOTAL = 
(DAYS) | AUTHOR PREGNANCIES NUMBER | PER CENT 
288+ McKiddie? 6,803 1,642 24.1 
290+ Reid! 500 14 2.8 
290+ Finn Béget 23,264 465 2.0 
294+ Clayton5 9,649 704 7.3 
295+ Rathbuné 3,289 250 7.6 
300+ Clifford et al.7 4,622 226 4.9 
3014 jurger and Korompai’ 4,656 167 3.8 
302+ Merriman! 114 + 3.5 
3044 Kortenoever2 7,054 343 4.9 
CASES. 199 223 1324 : 
2INCODENEE. 9 10 bO i) b 
200-259 260-208 270-289 2490-24 300-334 
DAYS GESTATION 
Chart L—Pregnancy wastage at various gestational ages in 2,187 women with one and only 


one delivery between 1940 and 1950. 


only to prematurity as a cause of fetal 
(Chart I.) 
Prematurity, with an incidence of 9 


and neonatal mortality. 


per cent, accounted for 36 per cent of 
the perinatal deaths. Postmaturity, 
with an incidence of 6 per cent, aec- 
counted for 30 per cent of the peri- 
natal deaths. 


There were 2.435 women who had 


two or more deliveries in this ten-year 


period with a 4.2 per cent incidence of 
postmaturity. The perinatal mortal- 
ity for these 300-day-plus babies was 
20 compared with 114 per 1,000 deliv- 
eries for the ‘‘one and only one’’ 
group, a difference of great statistical 
significance. 

Postmaturity, therefore, was found 
to be a peculiar hazard to the primi- 
gravida: after 300 days of gestation 


ee eee 
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one in every tenth infant died. Finn 
Bée* reported that, in the primigrav- 
ida of 290 days’ gestation or over, 
every seventh child died. In our 
series, advancing age was an unfavor- 
able factor. In our primigravidas, 26 
years of age and over and delivered 
after 300 days, one in every three ba- 
bies died either in utero or after birth. 
In the postmature infants beyond 300 
days, half of the fetal deaths took 
place before the onset of labor. A™ 
strange finding that gives pause for 
thought was that 73 per cent of the 
primigravida patients whose period of 
gestation lasted 300 days or longer did 
not, so far as our knowledge goes, again 
become pregnant during the following 
ten years. oa 
A probable reason why the problems 

of the postmature infant have not en- 
tered our pediatric consciousness is 
that 85 per cent of these babies die in 
utero, are stillborn, and thus form no 
part of our neonatal mortality. For 
every single liveborn postmature in- 
fant who dies, there are five who die 
before birth. 


THE POSTMATURITY WITH PLACENTAL 
DYSFUNCTION CLINICAL SYNDROME 
Our studies on postmaturity thus 
far have been based on defining post- 
maturity by gestational age. There are 
many objections to this definition, 
chiefly because of the doubtful aceu- 
racy of the estimated date of confine- 
ment. We have become convinced that 
there is a very striking clinical pic- 
ture associated with intrauterine exist- 
ence beyond the normal time. The re- 


mainder of this presentation will 


therefore devote itself to a considera- 
tion of this syndrome as diagnosed 
solely by the clinical findings observed 
after birth. 


The clinical and patho- 
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logic findings on thirty-seven liveborn 
infants will be discussed, in whom the 
diagnosis of the postmature syndrome 
was made after birth—usually with no 
previous knowledge of the obstetric 
history. 


ABSENCE OF VERNIX IN POSTMATURE 
INFANTS 


The hypothesis is advanced that 
there are two progressive physiologic 
changes in utero that produce the clin- 
ical and pathologie changes observed 
in the postmature infant. The first of 
these has to do with the disappearance 
of the vernix caseosa and the effect of 
this loss on the skin of the fetus. We 
are well acquainted with the excessive 
quantity of thick, greasy vernix that 
covers the skin of the premature in- 
fant. By the time maturity is reached, 
much of this vernix has been shed into 
the amniotic fluid. Blystad, Landing, 
and Smith'® have shown the squamous 
cell count per cubic centimeter of am- 
niotic fluid to be very low until term 
when there is a marked increase—from 
a level of 2,000 cells during prema- 
turity to 40,000 per cubic centimeter 
at term. With the loss of the protec- 
tion afforded by the vernix, macera- 
tion of the horny layer of the epider- 
mis takes place. At birth this super- 
ficial layer is held in place by the co- 
hesion of moist surfaces but can be 
easily displaced by friction. The con- 
dition becomes obvious in a few hours 
when with drying, the cracked, parch- 
mentlike, peeling skin is evident. 

In 1902, Ballantyne’ observed that 
postmaturity was associated with the 
absence of vernix caseosa and with the 
presence of desquamation. Korten- 
oever? has also associated postmatu- 
rity with loss of skin and absence of 
vernix. 
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PLACENTAL DYSFUNCTION IN POST- 
MATURITY 

The second physiologic process be- 
lieved responsible for the postmature 
syndrome is the result of aging or dys- 
function of the placenta. For years 
it was assumed that the longer the 
fetus stayed in utero the bigger it 
would grow; therefore postmaturity 
and giant babies were held to be syn- 
onymous. On the contrary, Calkins™ 
found that fetal weight increased very 
rapidly to 260 days, the rate becoming 
less rapid between 260 and 280 days, 
and that very little gain took place 
after full term. Solth*® reports that 
the average and median value for both 
fetal weight and length increase in an 
exactly similar manner to 259 days. 
The growth curve rises rapidly to 280 
to 300 days but thereafter remains 
relatively steady. On the average the 
duration of pregnaney in giant in- 
fants (over 57 centimeters and over 
4500 grams) is not inereased. He 
concludes, ‘‘The state of development 
of the child influences the duration of 
pregnancy more strongly than does 
the duration of pregnancy the develop- 
ment of the child.”’ 

McKiddie*® suggests that the fetal 
mortality in postmaturity may be due 
to a progressive reduction of the oxy- 
gen supply to the fetus. He states that 
the placenta ceases to grow before 
term and the uterine blood supply is 
reduced. The rate of blood flow 
through the uterus falls with the rise 
of intrauterine tension as pregnancy 
advances. The increasingly inefficient 
circulation of the uterus and placenta 
in postmaturity may result in fetal 
anoxia. The size of the child is not 
a good index of the degree of post- 
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maturity. It is possible that once a 
maximal size is reached, the child, un- 
able to receive the extrauterine nour- 
ishment, is thrown on its own re- 
sources. Under such circumstances an 
increasing degree of postmaturity 
would be associated with an increase 
in fetal inanition. 

Smith’ points out that many, if not 
all, the unusual features of postma- 
ture infants could result from inade- 
quate placental function. He quotes 
the studies of Flexner, Hellman, and 
associates'’? that have shown that hu- 
man placental permeability as deter- 
mined with radioactive substances de- 
clines after reaching its peak at 36 
weeks. As Smith concludes, one can- 
not jump to conclusions but one can 
searcely avoid worrying over the state 
of permeability of the placenta if this 
decline continues to 42 or 44 weeks. 
Bancroft and Young'* found that with 
postmaturity of only a few days in the 
rabbit, the placenta rapidly became 
unable to transmit enough oxygen to 
maintain the former saturation of 
blood reaching the fetal brain. Smith 
points out that a sufficient crisis of this 
sort in the human postmature fetus 
might cause death, or, if less severe, 
the symptoms associated with cerebral 
depression. 


CLINICAL AND PATHOLOGIC FINDINGS 


The Postmaturity (Placental Dys- 
function) Syndrome—First Stage.— 
The clinical findings observed in the 
thirty-seven liveborn postmature in- 
fants can be divided into three groups. 
In the first stage of postmaturity the 
appearance of the skin shows the effect 
of loss of vernix and maceration and 
has been variously deseribed as ‘‘dry 
and eracking,”’ ‘‘parchmentlike,”’ 








_s 
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‘‘wrinkled and peeling,’’ ‘‘collodion 
skin,’’ and ‘‘desquamating’’ 
stained. The general appearance of the 
infants reflects the failure of the pla- 
centa to provide for normal growth and 
development. They have been described 
as ‘‘malnourished,’’ ‘‘having an old 


but wn- 


and worried look,’’ *‘long and thin,”’ 
‘‘with skin too big for the body,’’ and 


Fig. 1. 
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‘*the picture of recent loss of weight.”’ 
Many of these babies appear much 
older than the usual newborn infant; 
they are open-eyed and alert. 
Thirteen babies presented the clini- 
eal findings just described and were 
classified as first degree postmaturity 
with placental dysfunction. None of 
these infants died. (Table II.) Four 





Fig. 2. 


Fig. 1.—Baby Mit. First stage of postmaturity (placental dysfunction syndrome). Ges- 


tational age, 310 days; birth weight, 6 pounds 


12 ounces. Relatively long and thin. Dry, 


cracking, collodion-like skin. No staining. Marked loss-of subcutaneous tissue. 


Fig. 2.—Baby W. 


308 days; birth weight, 6 pounds 10 ounces. 


First stage of postmaturity (placental dysfunction). Gestational age, 
Loose wrinkled skin without staining. Thick 


layers of skin desquamating from hands, feet, and in groin and neck. 
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(31 per cent) presented abnormal clin- 
ical signs requiring special treatment. 
Their birth weights ranged from 6 
pounds 5 ounces to 9 pounds 4 ounces, 


with an average of 7 pounds 6 ounces. 





Figs. 3 and 4.—Baby H. First stage of 
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and the average age of the mothers was 
29 years. 

Three of this first group developed 
signs of possible intracranial injury. 
One showed a tense anterior fontanel, 





Fig. 4. 


postmaturity (placental dysfunction). Gesta- 


tional age, 305 days; birth weight, 6 pounds 14 ounces. Long and thin. A bright-eyed alert 
‘ola” look. Flabby muscles and loss of subcutaneous tissue. Generalized peeling of skin, that 


of the hands coming off as a cast of the palms. 


Their lengths ranged from 49 to 54.5 
centimeters with a mean of 52 centi- 
meters. They were from four to thirty 
days postmature with an average of 
seven days. (Chart II.) Nine of the 
thirteen mothers were primigravida, 


No staining. 


nystagmus, and had two convulsions 
but an apparently normal course 
thereafter; one went through a period 
of marked hypertonicity but was nor- 
mal thereafter; the third seemed nor- 
mal in the newborn period but at two 
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months had failed to gain normally 
and was suspected of having a gross 
central nervous system injury. 

One baby who had severe desquama- 
tion down to red, raw skin, developed 
bullous lesions in the axillae at six 


Fig. 5. 


Figs. 5 and 6.—Baby K. First stage of 


tional age, 298 days. 


POSTMATURITY—WITH PLACENTAL 


postmaturity (placental dysfunction). 
Bright, alert, looking older than a newborn infant. 








DYSFUNCTION 


The Postmaturity (Placental Dys- 
function) Syndrome—Second Stage.— 
The second stage of postmaturity is 
characterized by all of the changes al- 
ready recorded but in addition there is 
evidence that placental function has 





Fig. 6. 


Gesta- 
Peeling of large 


sheets of epithelium from hands and feet, dry, cracking desquamating skin over the body. No 


staining. 
days. These spread and at thirteen 
days an extensive exfoliating derma- 
titis was present with numerous intact 
The condition was diagnosed 
‘*Ritter’s disease’’ and rehospitaliza- 
tion was necessary for antibiotie ther- 
apy. Rapid recovery took place. 


vesicles. 
9 


degenerated to the point of producing 
fetal distress or anoxia with the libera- 
tion of large quantities of meconium 
into the amniotie fluid. The distin- 
guishing feature of this phase is the 
meconium filled amniotie fluid, the 
meconium covering the skin, and the 














green meconium staining of the pla- 
cental membranes and of the umbilical 
cord. 

Eleven infants presented the find- 
ings described for second degree post- 
Four died (36 per cent) 
24 age. 
Seven infants were seri- 


maturity. 


between 15 and hours of 
(Table I 
ously ill (64 per cent), four had an 


uneventful clinical course. Their birth 


TABLE II. 
STAGE I 
Number of cases 13 
Normal course 9 
Abnormal symptoms 4 
Died 0 
Morbidity yA 31 
Mortality % 0 
% Ps 
oO 3b 1s 
50. x 
2 
1 
wo+ S 0 SS 70 
DAYS 
Chart II. 


weights ranged from 5 pounds 8 ounces 
to 8 pounds 4 ounces, with an average 
of 6 pounds 15 ounces. Their lengths 
ranged 48.5 to 56 centimeters, 
with a mean of 51 centimeters. They 
were from 9 to 22 days beyond term, 
(Chart 


from 


with an average of 14 days. 


II.) Ten of the eleven mothers were 
primigravida, and the mothers’ aver- 
age age was 27 years. Severe fetal 


distress was recorded during five of 
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the labors. Seven infants were se- 
verely asphyxiated at birth. 

Six infants had severe respiratory 
symptoms with four deaths. Post- 
mortem examination on three infants 
showed large sections of the lungs to 
atelectatic with other 
panded and showing numerous em- 
physematous blebs. One showed inter- 
stitial, and mediastinal 


be areas ex- 


subpleural, 


THIRTY-SEVEN CLINICALLY POSTMATURE LIVEBORN INFANTS 


STAGE 0 STAGE III "TOTALS 

ll 13 37 

4 7 20 

7 6 17 

4 2 6 

64 46 46 

36 15 16 
2 moRTALITY) 50 
se. 7 _T5 
“~e ale 


Percentile distribution of gestational ages in the three clinical stages of postmaturity. 


emphysema. All showed marked 
aspiration of amniotic fluid, the al- 
veolar ducts and bronchioles were 
filled with cellular debris, squamous 
cells, and extravasated blood. In two, 
a number of the larger bronchi were 
completely filled with squamous cells. 
Hyaline membranes were seen in two 
but in association with squamous and 
red blood cells. In two large num- 
bers of polymorphonuclear cells were 























CLIFFORD: POSTMATURITY- 
seen in the alveoli and _ bronchioles. 
One baby showed hemorrhage into the 
fourth ventricle. 

One of the surviving infants had a 
brief period at 24 hours of central 
nervous system symptoms, with pallor, 
high-pitched ery, nystagmus, and lum- 





Fig. 7. 
Figs. 7 and 8.—Baby M. 
tional age, 290 days. Yellow-stained skin and 
desquamation. Long thin, wasted muscles an 


bar puncture that produced old cre- 
nated red blood cells. 

The Postmaturity (Placental Dys- 
function) Syndrome—Third Stage.— 
Infants classified as third-stage post- 
mature are assumed to have passed 
through the first two stages in utero 


Third stage of postmaturity 
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and to have had intrauterine anoxia 
with the passing of meconium some 
days or weeks before birth. It is pos- 
tulated that 
placental dysfunction and that the ma- 
jority of fetuses so affected die in 
This would account for the 


the anoxia results from 


utero. 


Fig. 8 


(placental dysfunction). Gesta- 


green-yellow cord and membranes. Generalized 


1 subcutaneous tissue. 


fact that 85 per cent of the postmature 
deaths occur in utero. Only those 
fetuses whose intrauterine anoxia is of 
a less severe degree survive in utero 
to be liveborn. Apparently, with the 
passing of an appreciable period of 
time in utero, the green bile staining 
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of the meconium is converted into the 
brilliant yellow coloration observed at 
birth. 

The liveborn infants of Stage III 
the findings recorded for the 
but the 


present 


earlier two stages now nails 


Fig. 9 
Figs. 9 and 10 Baby H. Third stage of 
tional age, 297 days; birth weight, 5 pounds 
cord, and membranes. 


postmaturity 
I 


Markedly malnourished, skin hanging in folds and wrinkled. 
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one at 8 days of age; this lower mor- 
tality is explained on the assumption 
that the severe second stage in utero 
fetuses would have been stillborn and 
only the milder ones survive to a live- 
birth, Two showed mild and four 





Fig. 


10. 


dysfunction). Gesta- 
stain of skin, 
General- 


(placental 


ounces. Marked green-yellow 


ized cracking and desquamation of skin in sheets. 


and skin are stained a bright yellow 
and the cord a dirty yellow or yellow- 
green. (Figs. 7, 8, 9, 10.) 

Thirteen babies presented these find- 
ings on delivery (Table II). Two died 
(15 per cent), one at one hour and 


severe symptoms (46 per cent). Their 
birth weights ranged from 5 pounds 
6 ounces to 9 pounds, with an average 
of 7 pounds 4 ounces. Their lengths 
ranged from 49 to 58 centimeters, with 
a mean of 53.5 centimeters. They were 








sa eet na 
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from 3 to 44 days beyond term, with 
an average of 21 days (Chart II). 
Nine of the thirteen mothers were 
primigravida, and the average age of 
the mothers was 27 years. Evidence 
of fetal distress was noted during two 
of the labors. Six babies were severely 
asphyxiated at birth. 

Two infants had minor respiratory 
symptoms but made a good recovery. 
Four had most severe respiratory dis- 
tress. One of the latter had spasticity 
and convulsions; at 2 weeks the ven- 
tricles were grossly dilated on pneu- 
While this infant 
remained 


moencephalogram. 
survived, he spastic; al- 
though achieving good physical 
growth, the head never grew, and he 
had a marked microcephalus. 

At autopsy examination the death at 
one hour showed a meconium pneu- 
monitis. The death at eight days 
showed bilateral patchy atelectasis. 
There was some aspiration pneumonia 
evident in the left lower lobe. Some 
of the expanded alveoli were filled 
with an eosin-staining amorphous sub- 
stance. 
ent. 


Marked emphysema was pres- 


DISCUSSION 


Obstetric 
ception that postmaturity and ‘‘giant 


Implications.—The  con- 
babies’’ are synonymous is not true. 
The huge babies, that because of their 
size present a real obstetric provlem, 
have reached this size prior to reach- 
ing full term. Further prolongation 
of pregnancy, if associated with dimin- 
ished placental efficiency, may actually~ 
force the fetus to live off its own tissues 
and result in intrauterine loss of body 
weight. An interesting observation is 
that with advancing gestational age, 
the uterus may shrink in size. This 
finding is correlated with a marked 
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reduction in the amount of amniotic 
fluid present at the time of delivery. 
To the extent that postmaturity does 
not increase body bulk we ean agree 
that postmaturity is not an obstetric 
problem. 

We can go a step further. In gen- 
eral, postmaturity constitutes no ob- 
stetric problem to the multiparous 
In these women, although the 
incidence of postmaturity is 5 per cent, 
the fetal and neonatal mortality is no 
higher than in the full-term infants. 

Postmaturity is of tremendous im- 
portance to the primiparous women, 
In the 
older primipara, postmaturity is an 
In a primigrav- 
ida 26 years of age and over, one in 
every three babies died either in utero 
or after birth. The important point to 
remember is that 85 per cent of the 
postmature deaths are fetal deaths. 

From a practical point of view our 
postmature problem is confined to the 
primipara, particularly the elderly 
primipara. When such a case presents 
itself the obstetrician is faced with a 
dilemma. He would like to deliver 
these patients from below, but their 


woman. 


one in ten losing her baby. 


even greater danger. 


,cervices are usually unfavorable for 


‘*The 
hougies and other types of local med- 
dling may lead to grave trouble in 
these eases.’"'* Furthermore, induced 
labors in these patients are notorious 


induction. introduction of 


for the high incidence of uterine iner- 
tia and other unhappy complications. 
Fortunately the problem ease of post- 
maturity occurs but rarely; when it 
does, delivery by cesarean section is 
usually indicated. 

Pediatric Implications.—Postmatur- 
ity occurs with such frequeney (one 
in every twenty pregnancies going 300 
days or longer), without producing un- 














favorable effects upon the offspring, 
that some additional factor or factors 


must be operating to produce the fetal 


and neonatal disease reported. We 
suspect placental dysfunction to be the 
cause of the fetal malnutrition and 


anoxia encountered. 


Certain faets are inescapable and 
must be considered in any attempt to 
the 
Statistically, postmaturity is 


explain occurrence of this syn- 
drome. 
a particular problem of the first preg- 
naney—especially when the mother is 


over 26 years of age. Clinically, 76 
per cent of the cases we have collected 
were delivered of primiparous mothers 
with an average age of 28 years. Of 
the primiparous mothers whose preg- 
naney went 300 days or longer, and 
who we could follow for the next ten 


years, 73 per cent never became preg- 


nant again. These observations sug- 
gest that there may be some funda- 
mental endocrine, anatomic, or some 


unknown factor responsible for the se- 
quence of events. 

In the life cycle of the normal pla- 
the its efficiency is 
reached just it then 
levels off and is followed by a rapid 


centa, peak of 


prior to term; 
decline. In the many pregnancies that 
extend beyond full term there is usu- 
ally sufficient functioning placenta to 
support normal fetal life. 

In the patients who develop the syn- 
drome we are discussing, the placenta 
is assumed to have undergone prema- 
Attempts to 


demonstrate these changes by histo- 


ture senile degeneration. 


logie means have been disappointing. 
The physiologic studies previously re- 
ferred to this 
Further studies are in progress in an 


suggest possibility. 


attempt to gather evidence to sup- 


port this thesis. 
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Since it is our conclusion that post- 
maturity, per se, cannot account for 
the pathologic changes encountered in 
the infant, it 
more accurate and less confusing to 


newborn is probably 
refer to the resulting picture as the 
placental dysfunction syndrome fre- 
quently encountered in postmature in- 
fants. 


SUMMARY AND CONCLUSIONS 


Postmaturity ranks second only to 


prematurity as a cause of fetal and 


neonatal mortality in  primiparous 
women. The clinical and pathologic 


findings encountered in thirty-seven 
liveborn postmature infants are pre- 
sented. 

Two progressive physiologie changes 
occurring in utero are believed to ex- 
plain the 
served in 


findings that have been ob- 
certain postmature infants. 
These are the maceration of the skin 
secondary to the disappearance of the 
protective layer of vernix caseosa and 
the degeneration of the placenta oc- 
curring as a result of the aging proce- 
ess. 

The findings observed in 
postmature infants can be divided into 
three groups depending on the stage 
of placental dysfunction encountered. 
In the first stage, the skin shows the 
effects of loss of vernix, being de- 


clinical 


scribed as dry, cracked, parchmentlike, 
or peeling, but is unstained by me- 
conium. The infant, as a whole, re- 
flects the failure of the placenta to 
provide normal nutrition, with the in- 
fants being relatively long and thin 
and showing evidence of having lost 
weight recently in utero. 

The second stage is characterized by 
all the changes already recorded to a 
more marked degree but, in addition, 


signs of severe intrauterine anoxia 
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with the liberation of meconium. The 
amniotic fluid, placental membranes, 
umbilical cord, and skin are all stained 
green. 

The third stage is a continuation of 
the second but with the passing of time 
the skin, nails, and cord now are 
stained a marked yellow color. 

The pathologic findings were those 
with intrauterine 


usually associated 


anoxia. The most frequent findings 
were in the lungs where evidence of 
fluid, 
nium, squamous cells, and amorphous 


universal find- 


aspiration of amniotic meco- 
debris was an almost 
ing. The atelectatiec areas were usu- 
ally of patehy distribution and bronehi 
were frequently filled with epithelial 
cells. Hyaline membranes were ocea- 
sionally encountered but only as inei- 
dental findings and secondary in im- 
material. 


portance to the aspirated 


Areas of emphysema involving the 
lungs and mediastinum were frequent. 

Placental dysfunction is a particu- 
postmature 


three 


lar hazard to the older 
primigravida. One baby in 
will die in utero or in the neonatal pe- 
riod. In general, postmaturity intro- 
duces no added risk to the babies of 
multiparous mothers. 

Various stages of placental dysfune- 
tion ean be recognized easily by the 
clinieal findings present at birth, The 
more advanced stages carry high mor- 
bidity and mortality rates. 
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A STUDY OF THE RELATIONSHIP OF THE ABSENCE OF TONSILS 


TO THE INCIDENCE 


OF 


Louis Wetnstetn, M.D., Martin L. Vocer, M.D., anp NorMAN WEINSTEIN, M.D. 


Boston, 


HE 


to an 


tonsillectomy 
bul- 


relationship of 
incidence of 
the 


inereased 


bar ‘poliomyelitis has been sub- 
ject of considerable controversy since 
it was first suggested by Ayer’ and 


Ay cock 
Cunning, 


and Juther.’ Anderson,' 
Krill and Toomey,” Wes- 
Krill,’* Ay- 


among those 


Toomey and 


Wilson" 


that there is a predisposi- 


selhoeft."' 


cock,* and are 
who agree 
tion to bulbar damage in persons who 


had 


removed within two months of devel- 


have their tonsils and adenoids 


oping infantile paralysis 


Several attempts have been made 


to investigate this problem in the ex- 
animal under controlled 


Sabin," 


perimental 


conditions. Toomey and 


Krill,'? and von Magnus and Melnick' 
were unable to obtain evidence that 
bulbar poliomyelitis followed pharyn- 
geal inoculation of the virus in the 


monkey; paralysis when it occurred 


was usually of the spinal type. In 
most of these studies, however, ex- 
posure of the throat to the virus was 
than before re- 


aber and ¢o- 


after rather 
the 


workers’ have recently criticized these 


made 
moval of tonsils. 
findings on this basis and carried out 
studies in which virus was applied to 
the pharynx prvor to operation. They 
that 
traumatic stresses to the peritonsillar 


attempted to show **loealiz ng 
museulature tends to localize paralysis 


in them, presumably by making their 
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BULBAR POLIOMYELITIS 

Mass. 

supplying nerve centers in the me- 
dulla more vulnerable to the effects 


of poliomyelitic infection already pres- 
ent in the central nervous system.’’ 
In Faber’s experiments, application of 
the infective agent to the pharynx of 
monkeys was followed by tonsillec- 
tomy. Primary bulbar paralysis, aec- 
companied less often by high spinal 
involvement, occurred after seven to 
ten days. If 2 per cent tineture of 
iodine was applied to the pharyngeal 
mucous membrane after local inocu- 
lation of virus by spraying, extirpa- 
tion of the tonsils was not followed 
by bulbar dysfunction. These ex- 
periments simulate closely the situa- 
tion in the naturally oeceurring infee- 
tion in where it must be as- 
sumed that the virus is probably pres- 
ent in the pharynx or 
tem at the time tonsillectomy is car- 


man, 
nervous sys- 


ried out. 

While it appears that recent ton- 
sillectomy, either in man or the ex 
perimental animal, predisposes to a 
high incidence of bulbar poliomyelitis, 
the suggestion has also been made 
that mere absence of the tonsils and 
adenoids, the time of 
their removal, leads to a greater risk 


of the development of the bulbar type 


regardless of 


of disease. Fischer and associates* 
and Top and Vaughan" were the first 
to investigate this aspect of the prob- 
lem and came to the conclusion that 
the higher centers fre- 
quently involved in patients in whom 
the tonsils and adenoids were absent. 


were more 
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In a study of 432 cases of acute an- 
terior poliomyelitis, Luechesi and La- 
Loecetta’’ found that of those who 
had no tonsils at the time of this in- 
fection, 61 per cent developed the 
bulbospinal and 76 per cent the pure 
bulbar type. This was a much higher 
incidence of bulbar involvement than 
was present in people who still pos- 
sessed their tonsils and adenoids. 
This difference was apparent in all 
age groups. Seventy-eight per cent 
of those who died of ‘‘infantile paral- 
ysis’? had no tonsils or adenoids 
when they became ill. 

In 1952, Top'* restudied this ques- 
tion in 1,947 patients who were ad- 
mitted over a ten-year period to the 
Ilerman Kiefer Hospital in Detroit 
because of poliomyelitis. In this 
group, 51.9 per cent had no tonsils 
or adenoids when they contracted 
this nervous system infection. Of 
those who had bulbar disease, 85.1 
per cent had been tonsillectomized 
while of those who developed bulbo- 
spinal manifestations, 68.7 per cent 
had been subjected to this operation. 
Only 45.6 per cent of the nonpara- 
lytic and 43.1 per cent of the spinal 
paralytic eases had no tonsils or ade- 
noids. The fatality rate of 93.5 per 
cent in tonsillectomized bulbar cases 
was very striking and in marked con- 
trast to the 56.9 per cent of the pa- 
tients with the bulbospinal type who 
died. The time elapsing between ton- 
sillectomy and an attack of polio- 
myelitis was studied; the proportion 
of patients with a history of removal 
of the tonsillar tissue within one 
month of an attack was only 2.1 per 
cent and for the period under one 
year, 8.3 per cent. 

The purpose of the present study 
was to repeat the investigations of 
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Luechesi and LaBocecetta’® and of 
Top in order to determine whether 
the relation of absence of the ton- 
sils and adenoids to increased sus- 
ceptibility to bulbar poliomyelitis 
noted by these workers also applied 
to the patients observed by us. It 
was impossible in the present study 
to correlate the time of tonsillectomy 
with the type of ‘‘infantile paralysis’’ 
because, in many cases, no data were 
available concerning the age at which 
the tonsils had been removed. 


METHODS 


The records of 800 cases of polio- 
Most of these 
patients had been seen frequently by 
one of us (L. W.) during their stay 
at the Haynes Memorial Hospital. 
All of them had (1) a clinical history 


myelitis were studied. 


consistent with the diagnosis of polio- 
myelitis, (2) physical findings indica- 
tive of infection of the central nerv- 
ous system, with or without paralysis 
of varying degree and distribution, 
and (3) sterile spinal fluid which con- 
tained more than 10 white blood cells 
per cubie millimeter, an inereased 
quantity of protein and a normal 
sugar content. The type of disease 
was classified, according to the diag- 
nosis recorded at the time of dis- 
charge from the hospital, into the 
following categories: (a) nonpara- 
lytic, (b) spinal paralytic, (¢) bul- 
bar—involvement of any of the era- 
nial nerves or of the medulla or both, 
and (d) bulbospinal. Careful atten- 
tion was paid to statements in the 
records regarding the presence or 
absence of the tonsils, their appear- 
ance, if still present, and to a his- 
tory of tonsilloadenoidectomy. All 
of the cases were also analyzed on 
the basis of age and sex distribution. 
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RESULTS 


In Table I are presented the data 
indicating that the absence of ton- 
sils and adenoids, regardless of the 


TABLE I. INCIDENCE oF VARIOUS TYPES OF 
POLIOMYELITIS IN RELATION TO ABSENCE OR 
PRESENCE OF TONSILS 


No. or | TONSILS | TONSILS 

'YPE OF POLIO PA PRESENT | ABSENT 

MYELITIS TIENTS | NO. | % | NO. | & 
Bulbar 85 12 14.1 73 85.9 
Bulbospinal 80 13 16.3 67 83.7 
Spinal 389 171 43.9 218 56.1 
Nonparalytic 246 104 42.2 142 57.8 
Total 800 ©3300 500 : 


time of their removal in relation to 
the onset of poliomyelitis, increases 
the risk of developing the bulbar form 


OF PEDIATRICS 


Quite striking is the fact that all 
forms of poliomyelitis appeared to 
be more common in the _ tonsillec- 
tomized patients. The incidence of 
both nonparalytie and spinal para- 
lytic disease was higher in those who 
had no tonsils than in those who still 
possessed these organs. Of the 800 
sases studied, 500 were individuals 
who had, at one time or another, been 
subjected to tonsilloadenoidectomy 
while only 300 had not been operated 
upon; this is a statistically signifi- 
cant difference. 

The age distribution of the cases 
studied was as follows: 6 days to 5 
years—122 (15.3 per cent); 6 to 10 
years—212 (26.6 per cent); 11 to 15 


TABLE II. INCIDENCE Or TYPES OF POLIOMYELITIS IN PATIENTS OF DIFFERENT AGES 
WitH ANp WitTHouT TONSILS 
TYPE OF POLIOMYELITIS 
STATUS SPINAL BULBAR _| __ BULBOSPINAL _NONPARALYTIC 
AGE OF NO.OF | NO. OF NO. OF NO. OF 
YEARS TONSILS |PATIENTS | % PATIENTS % PATIENTS % PATIENTS! % 
0-5 Present 60 63.2 5 5.2 3 3.2 27 28.4 
6-10 Present 39 51.4 4 5.3 3 3.9 30 39.4 
11-20 Present 39 52.7 3 4.1 2 2.7 30 40.5 
21-30 Present 22 61.1 0 0 4 11.1 10 27.8 
31-40 Present 8 57.1 0 0 0 0 6 42.9 
> 41 Present 3 60.0 0 0 1 20.0 1 20.0 
0-5 Absent 9 33.3 5 18.5 2 7.4 11 40.8 
6-10 Absent 56 41.2 29 21.2 18 13.3 33 24.3 
11-20 Absent 64 36.4 22 12.5 29 16.4 61 34.7 
21-30 Absent 60 55.0 12 11.0 12 11.0 25 23.0 
31-40 Absent 27 54.0 5 10.0 6 12.0 12 24.0 
> 41 Absent 2 100 0 0 0 0 0 0 


of this disease. Of eighty-five pa- 
tients who had bulbar poliomyelitis, 
85.9 per cent had had a tonsillectomy. 
In those in whom this lymphoid tis- 
sue still remained, only 14.1 per cent 
developed the same type of infection, 
an incidence only one-sixth as great 
as in the group subjected to opera- 
same relationship was 
noted also in  bulbospinal disease 
which oceurred about five times more 
tonsilleetomized 


tion, The 


frequently in the 


group. 


years—168 (21 per cent); 16 to 20 
years—82 (10.2 per cent); 21 to 30 
years—145 (18.2 per cent); 31 to 40 
years—64 (8 per cent), 41 to 56 years 
—7 (0.9 per cent). As ean be seen 
from Table II, age itself did not ap- 
pear to influence greatly the occur- 
rence of bulbar or bulbospinal polio- 
myelitis. Both forms of the disease 
occurred at all ages, except for 41 
years or older. However, it is very 
striking that none of the individuals 
who were over 21 years old and had 
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TABLE III. INCIDENCE oF BULBAR AND 
BULBOSPINAL POLIOMYELITIS IN RELATION 
TO ABSENCE OF TONSILS IN DIFFERENT 
AGE GROUPS 
BULBAR AND 
BULBOSPINAL 
DISEASE 


AGE GROUP STATUS OF | 


YEARS TONSILS | % 
0-5 Absent 25.9 
0-5 Present 8.4 
6-10 Absent 34.5 
6-10 Present 9.2 

11-15 Absent 31.9 

11-15 Present 10.2 

16-20 Absent 24.6 

16-20 Present 0 


not been tonsillectomized developed 
the bulbar type of infection; bulbo- 
spinal disease occurred in this group, 
When the patients with 
and without tonsils were compared, it 
was apparent that bulbar poliomye- 
litis was three to four times and bul- 
bospinal infection three to five times 


however. 


TABLE IV. 
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An analysis of the sex distribution 
of all of the cases is presented in 
Table LV. The entire group consisted 
of 444 males (55.5 per cent) and 356 
females (44.5 per cent). Since there 
were more children than adults, this 
is approximately the anticipated sex 
distribution.'* The data revealed no 
significant effect of sex on predis- 
position to bulbar poliomyelitis in pa- 
tients who did not have tonsils, when 
compared to those who had not had 
these lymphoid removed. 
There was a larger number of bulbar 


organs 


and bulbospinal infections in ton- 
sillectomized males than in females. 
In those who had not been operated 
upon, however, the incidence of bul- 
bospinal disease was also greater 


(two times) in males than in females. 


Sex DISTRIBUTION OF TYPES OF POLIOMYELITIS IN PATIENTS 


WITH AND WITHOUT TONSILS 


TONSILS PRESENT 


TONSILS ABSENT 


TYPE OF POLIO- MALES FEMALES MALES FEMALES 
MYELITIS NO. % NO. % NO. % NO % 
“Spinal 88 22.6 88——*«S2d2*B 108 27.8 110 28.3 
Bulbar 6 7.1 6 7.1 43 50.5 30 35.3 
Bulbospinal 9 11.3 4 5.0 41 51.2 26 32.5 
Nonparalytie 61 24.8 43 17.4 88 35.8 54 22.0 
Total 164 20.5 136 17.0 280 35.0 220 27.5 


more common in_ tonsillectomized 
‘ases than in those who had not been 
operated upon, regardless of age. 

Table IIL presents a compilation of 
all of the bulbar and_ bulbospinal 
cases, with and without tonsils, in 
the age groups from 6 days to 20 
years. It is obvious that these types 
of disease occurred strikingly more 
frequently in patients who had been 
tonsillectomized, regardless of age. 
In general, the frequency of bulbo- 
spinal and bulbar poliomyelitis was 
three times greater in persons who 
had had their tonsils removed than 
in those who still had them. 


The percentage of bulbar poliomyeli- 
tis in nontonsillectomized individuals 
was the same in both sexes; the num- 
ber of cases is, however, probably too 
small to be statistically significant. 
Table IV indicates that, with one ex- 
ception, all types of ‘‘infantile paral- 
ysis’’ were more frequent in_ the 
male than in the female. 

The results obtained by Top," 
Lueechesi and LaBoceetta,’® and the 
present authors, are summarized, for 
purposes of comparison, in Table V. 
The data indicate a close correlation 
between the observations of these 
three investigations. Our figures for 
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TABLE V. COMPARISON Or RESULTS OF THRE} 
INVESTIGATIONS ON INCIDENCE OF VARIOUS 
TYPES OF POLIOMYELITIS IN PATIENTS 
Witrnovut TONSILS 


INCIDENCE OF TYPES OF 
POLIOMYELITIS——-PER CENT 


rYPE OF ; 

POLIO- LUCCHESI AND PRESENT 
MYELITIS ropi¢ LA BOCCETTAI®O STUDY 
Bulbar 85.1 76.7 85.9 
Bulbospinal 68.7 60.9 83.7 
Spinal $3.1 30.9 56.1 
Non 45.6 44.1 57.8 


paralytic 


bulbar poliomyelitis in patients who 
had undergone tonsillectomy are 


practically identical with those of 
Top, but somewhat higher than those 
LabBoecetta. The 


incidence of all of the other forms 


of Luechesi and 


of poliomyelitis was greater in ton- 


silleectomized eases in the present 


study than in the other two. 


DISCUSSION 


Patients who have had their ton- 
sils and adenoids removed appear to 
be more susceptible, when they con- 
tract 
ment of the bulbar and bulbospinal 


poliomyelitis, to the develop- 


forms of the disease than those who 


still POSSeSS these lymphoid strue- 


tures. This decreased resistance to 
the more serious types of infection is 
not related to the time at which ton- 
silloadenoidectomy was carried out 
and is not influenced, to any signifi- 
The ob- 


servations made in the present study 


cant degree, by age or sex. 


Luechesi and La- 
and Top.’* Since the to- 


tal number of patients in these three 


eonfirm those of 


Boceetta 


investigations is large (3,179) and 


the results approximate each other 


especially for the pure 


so closely, 
bulbar form of poliomyelitis, the data 
have statistical significance. 

The mechanism by which absence 


of the tonsils operates to increase 


OF PEDIATRICS 


susceptibility to invasion of cranial 
nerve nuclei and the medullary cen- 
ters by the poliomyelitis virus is not 
from the data collected in 
It is 
not concerned with ease of entry of 


apparent 
this and other similar studies. 


agent due to recent 
pharyngeal mucous 
membrane, as is the case in patients 


the infecting 
trauma to the 


who have reeently been tonsillecto- 
of the people 
studied had been operated upon many 


mized, because most 
years before they became ill.  Al- 
though it be speculated that 
the removal of two large segments 


may 
of the pharyngeal lymphoid tissue, 
adenoids, decreases 
important 


the tonsils and 
the effectiveness of an 
mechanism which 
viral invasion, there is no evidence in 


protects against 
support of sueh an hypothesis. 

The demonstration that absence of 
the tonsils, even though these organs 
may have been removed many years 
before, is associated with a greater 
bulbar poliomyelitis, 
raises some question regarding the 
interpretation of the effect of recent 
tonsillectomy in producing the same 
phenomenon. It has not been possi- 
ble to study this problem in the 
present investigation because of lack 
of patients with bulbar disease who 


incidence of 


had been tonsillectomized less than 
two months prior to becoming ill with 
poliomyelitis. The data which have 
been presented, when compared with 
the reported increase of susceptibility 
to the bulbar form of ‘‘infantile paral- 
ysis’’ after recent removal of the 
tonsils suggest, however, that the time 
of tonsillectomy in relation to the on- 
set of poliomyelitis may be of less sig- 
nificance than the mere fact that the 


tonsils are absent. This aspect of the 


problem merits careful study in light 
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of the presently accepted view that 
recent tonsillectomy may lead to a 


greater risk of the development of 


bulbar and bulbospinal disease. 


CONCLUSIONS 


1. The absence of the tonsils and 
adenoids inereases susceptibility to 
the development of bulbar and _ bul- 
bospinal poliomyelitis even in in- 
stances in which tonsilloadenoidectomy 
has been carried out many years pri- 
or to contact with the virus. 

2. Age and sex are of no impor- 
tance in conditioning the susceptibil- 
ity of tonsillectomized patients to the 
bulbar forms of poliomyelitis. 

3. Studies of the effect of recent 
tonsillectomy in inereasing the inci- 
dence of bulbar poliomyelitis must 
be evaluated in terms of the increased 
susceptibility incident to mere ab- 
sence of the tonsils and adenoids. 
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STUDIES ON VIREMIA IN POLIOMYELITIS 
I. ISOLATION OF POLIOMYELITIS VIRUS FROM THE BLOOD OF A PARALYTIC 
CASE OF THE DISEASE 
N. Y., ano E. J. HvUENEKENS, M.D., 


C. W. JunGcesLut, M.D., New York, 


MINNEAPOL 


ITHIN recent years poliomyell- 


tis virus has been repeatedly 
demonstrated in the blood stream of 
experimentally infected ani- 
Yet little is known 


about the presence of viremia during 


6, 16, 18, 20 


mals.» 


the course of the disease in man. 
Karly attempts by Clark and associ- 
ates* to isolate virus from human 
blood samples taken during the para- 
lytic stage produced negative results. 
However, in 1946*" and 1947'* two iso- 
lations were reported from whole 
blood or from serum of nonparalytie 
cases during the very early stages of 
The identity of the first 


established 


the illness. 
of these strains was not 
by serological methods nor was the 
virus typed. The second strain was 
typed and found to belong to the Lan- 
sing group (type IL), but the cireum- 
stances under which it was isolated 
and its close resemblanee to the Arm- 
strong-Lansing virus cast some doubt 
on the authenticity of the isolation. 
The 
active virus from the blood of patients 


limited success in recovering 
with poliomyelitis has been attributed 
to the early appearance of neutraliz- 
which 
the 
serum at the time of onset of clinical 


antibodies 
found in 


ing, homotypical 


have frequently been 
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symptoms.’ *'* Similar observations 
have been made during the prepara- 
lytic stage of the experimental disease 
in monkeys.” It therefore seemed 
of interest to reinvestigate the prob- 
lem by exploring the possibilities of 
isolating virus from the cellular frae- 
tion of the blood as well as from the 
plasma. This procedure seemed to be 
promising also in view of the fact that 
poliomyelitis virus, when brought to- 
gether in vitro with human erythro- 
cytes, has been shown to become ad- 
sorbed on the cellular surface, form- 


ing a firm infectious unit.'? 


MATERIALS AND METHODS 


During a severe outbreak of polio- 
myelitis in Minnesota in the fall of 
1952, samples of whole blood (10 e.c.) 
(10 ¢.¢c.) were 
patients 


in Alsever’s solution 
collected from twenty-two 
during the early stages of the dis- 
The group was somewhat un- 
usual in age distribution, including 
three individuals under 10 years, 
twelve individuals aged 10 to 20 years, 
and seven individuals over 20 years of 
age. Among the adults there were 
three pregnant women. Most of the 
patients had extensive paralytic in- 
volvement, requiring use of the respir- 
ator in 3 eases. The various clinical 
types of the disease were represented 
spinal paralysis (nine- 


ease.* 


as follows: 


*Grateful acknowledgment is made of the 
assistance of Miss Harriett Danforth in col- 
lecting these samples. 
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teen cases), bulbar paralysis (two 
eases), nonparalytie poliomyelitis (one 
ease); two of the spinal-paralytic 
cases presented an encephalitie syn- 
drome at the onset of symptoms. Ex- 
amination of the spinal fluid showed, 
in all cases, an elevated cell count as 
well as abnormal protein and sugar 
levels. Blood specimens were secured 
from twelve patients on the day of ad- 
mission to the hospital; in the remain- 
ing ten cases there was an interval of 
forty-eight hours to four days before 
bleeding. The series showed the fol- 
lowing distribution of blood groups: 
O = 10, A = 9, B = 3, AB = 0. 
When the refrigerated blood sam- 
ples were received at the laboratory, 
the red cells were separated from the 
plasma by cold centrifugation. After 
washing in sterile buffer solution, the 
cells of each specimen were laked in 
distilled water and the resulting solu- 
tion was injected into groups of cyno- 
molgus monkeys by the intracerebral 
and intraperitoneal routes. Other 
groups of cynomolgus monkeys were 
similarly injected with the plasma of 
the same sample. The described tech- 
nique was used with the blood samples 
of ten eases in this series. In the re- 
maining twelve cases, monkeys in- 
jected with the red cell solution re- 
ceived, in addition, a small portion of 
whole blood (5 ¢.c.) by the intramus- 
cular route. Each blood sample was 
also inoculated intracerebrally and 
intraperitoneally into adult and suck- 
ling mice as well as young hamsters. 
The injected animals were placed in 
separate cages and were observed for 
symptoms during one month. Mon- 
keys surviving this period were rein- 
fected intracerebrally with Brunhilde 
virus (type I) or with Ayeock virus 
(Lansing type IT) in an effort to de- 


tect the effects of any possible sub- 
clinical but immunizing infection. An 
adequate number of control monkeys 
accompanied the reinfection experi- 
ments. Among a total of twenty-two 
blood specimens thus tested, active 
virus could be isolated from the blood 
of one patient, drawn on the first day 
of hospitalization and approximately 
three days after the onset of initial 
symptoms. The clinical history of 
this case is given below in some detail. 


Case No, 4942.—J. V., a woman 31 
years of age and 314% months preg- 
nant, was in good health until Sep- 
tember 22 when she developed aches 
in the neck, back, and legs, with fever. 
She was admitted to the Kenny Insti- 
tute on September 25, at which time 
there was evidence of paralysis of both 
lower extremities and severe tightness 
of the cervical, thoracic, and lumbar 
paravertebral muscles. Examination 
of the spinal fluid showed a cell count 
of 1,872, 112 mg. per cent of protein, 
and 52 mg. per cent of sugar. Dysp- 
nea developed rapidly so that it be- 
“ame necessary to place the patient in 
the respirator. On October 1 she 
aborted an intact fetus of about 2 
inches in length. The patient re- 
mained in the respirator until October 
13, during which time she maintained 
a continuous fever and had alternat- 
ing episodes of euphoria and disorien- 
tation, apparently of encephalitic 
character. Convalescence was slow 
thereafter, and not until the middle 
of November was the patient able to 
leave the respirator for good. At that 
time there was marked improvement 
in movement of the diaphragm and 
intercostals but very limited function 
of the right lower extremity. The 
patient eventually recovered with con- 
siderable residual paralysis and atro- 
phy of the right leg. 


ISOLATION OF VIRUS 


The results obtained in inoculating 
monkeys with each specimen of hu- 
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man blood are given in Table I. It 
will be seen that twenty-one specimens 
failed to contain active virus which 
could be transferred to monkeys with 
the production of paralysis. How- 
ever, among these negative specimens 
were five samples (Cases 1, 8, 9, 10, 13) 
which apparently had induced some 
degree of immunity in the injected 
animal, sufficient to protect it against 
subsequent with either 
type Il or type II poliomyelitis virus. 
The observed immunity seemed to be 
of homospecifie character since the 
protected monkeys developed paral- 
ysis upon a second reinfection with 
the heterospecifie virus. The data are 
too few to permit any definite conelu- 
sions, but they may serve as a guide in 
virus isolations 


reinfection 


future 
from the blood. 


attempts at 


As will be seen from Table I, active 
virus could be recovered from one 
specimen of human blood, i.e., Case 


12, since one of a pair of monkeys in- 
jected with the laked red cells (ie and 
ip) and with a portion of whole blood 
(im) developed typical paralysis on 
the eleventh day after inoculation ; the 
other monkey was found dead on the 
twenty-first day without having shown 
previous symptoms. The paralyzed 
monkey was killed and characteristic 
poliomyelitie lesions were present in 
the spinal cord; in addition, severe 
myoeardial lesions were found in the 
heart. Passage of the virus was easily 
accomplished by intracerebral trans- 
fer of the cord to new cynomolgus 
monkeys and, to date, the strain has 
been carried through six successive 
generations in cynomolgus or rhesus 


monkeys. Despite repeated attempts 


to adapt the original human material 
or the simian virus to rodents—with 
or without cortisone administration— 
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the strain proved to be nonpathogenic 
for suckling or adult mice and for 


hamsters. 


SEROLOGICAL IDENTIFICATION AND 
TYPING OF JV STRAIN 

In the third monkey generation the 
virus was considered to have acquired 
sufficient virulence to permit serologi- 
eal identification and typing of the 
strain. 

Neutralization tests were set up de- 
signed to examine the ability of the 
patient’s serum and of human gamma 
globulin to inactivate the JV _ virus. 
In these tests the patient’s undiluted 
serum, drawn in the acute phase of 
the disease and again later in con- 
valescence, as well as human gamma 
globulin diluted 1:5, were combined 
in a ratio of 1:1 with a 1:10 dilution 
of JV virus (100 LD;.) harvested 
from infected monkey spinal cord. 
These mixtures were kept one hour 
at 37° C. and were then injected intra- 
cerebrally, in amounts of 1 ¢.e., into 
pairs of cynomolgus monkeys. Con- 
trols containing mixtures of JV virus 
in combination with normal monkey 

The results are 
It appears from 


serum were included. 
given in Table II. 
Table II that both samples of the pa- 
tient’s serum and human gamma glob- 
ulin were capable of completely in- 
activating the virus. 

For the purpose of typing the strain, 
cross neutralization tests were then 
set up in which JV virus was com- 
bined with antisera, prepared in mon- 
keys, against the three serological 
types of poliomyelitis virus, i.e., Brun- 
hilde virus (type I), Ayeock virus 
(type IT), and Leon virus (type III) ; 
vice versa, the three prototype strains 
of virus were combined with an im- 
against the JV strain, 


mune serum 
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pooled from two paralyzed and hyper- 
immunized monkeys. Controls were 
ineluded which consisted of combina- 
tions of (a) virus and normal monkey 
serum, and (b) virus and homologous 
immune serum. The various serum- 
virus mixtures, prepared in a ratio of 
1:1 with undiluted serum and virus 
dilutions of 1:10 or 1:50 (100 LDs»), 
were held one hour at 37° C. and then 
injected intracerebrally, in amounts 
of 1 e.., into pairs of eynomolgus 
monkeys. The results are also given 
in Table II. It will be seen from Table 
II that the JV strain was inactivated 
only by Brunhilde antiserum; in 
agreement with this finding, JV im- 
mune serum was capable of inactivat- 
ing only Brunhilde virus. Thus, the 
results obtained leave no doubt that 
the JV strain is antigenically identi- 
eal with type I human poliomyelitis 
virus. 

It may be mentioned that the pa- 
tient’s acute phase serum and three 
subsequent samples of convalescent 
serum contained high titred antibodies 
against Col-SK virus, in addition to 
the Brunhilde type antibody. Yet no 
evidence of crossneutralization 
obtained between the JV _ virus-mon- 
key immune serum and Col-SK virus 
in mice, or with Col-SK virus-monkey 
immune serum and JV virus in mon- 
keys. It is possible that Col-SK virus 
antibodies were present in the serum 
before the poliomyelitie attack, or 
that the patient was actually suffer- 
ing from a mixed infection with both 


was 


viruses. 
DISCUSSION 
Research of recent years has added 
much to our knowledge of poliomyeli- 
tis, not only in experimental animals 
but man. As a result, new 
concepts of the nature of the etiologi- 


also in 
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‘al agent and of the pathogenesis of 
the disease are gradually emerging 
which serve to emphasize the pan- 
tropie properties of the virus and the 
systemic character of the malady.* * 
Thus, the infectious process is now al- 
nost generally regarded as one which 
begins with a viremie stage and there 
is evidence of widespread involve- 
ment of various peripheral areas, in- 
eluding lymphatic tissue,?* *° skeletal’® 
and eardiae muscle."* In other words, 
the entire evolutional pattern of polio- 
myelitis seems to imitate closely that 
of other generalized viral infections 
of childhood, i.e., measles and mumps, 
in which invasion of the central ner- 
vous system is merely a comparatively 
rare and terminal accident. It is of 
interest that modern ideas revert once 
more to the original thoughts ex- 
pressed by one of the first students of 
the disease, the Swedish clinician 
Medin,’® who wrote in 1887: ‘‘Infan- 
tile paralysis is an acute infectious 
Not only are the 
gray anterior horns of the cord af- 
fected, but, in the acute stage, the 
whole organism is involved. Whether 
the disease shows itself as poliomyelli- 
tis, polyneuritis, as monoplegia, or as 
polioencephalitis acuta, these differ- 
ently localized forms belong genetic- 


disease—an entity. 


ally to one and the same disease.” 

The observations recorded in this 
paper form another link in the chain 
of events which support the above 
viewpoint by demonstrating that pol- 
iomyelitis virus may be recovered 
from the circulation during the early 
paralytic stage of the disease in man. 
While active virus could be isolated 
from the blood of only one of twenty- 
two patients examined, it should be 
pointed out that ten samples were 
probably drawn too late to detect the 
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presence of the infectious agent. On 
the other hand, it may be argued 
that the patient whose blood yielded 
the virus was unusual in that preg- 
naney was a factor which contributed 
to the viremia. In this connection 
the fact comes to mind that sera from 
healthy pregnant women are known 
to have appreciably higher titers of 
neutralizing antibodies against polio- 
myelitis virus than sera from non- 
pregnant women of similar age.* Also, 
one may point to Shwartzman’s"’ dis- 
covery that cortisone-treated ham- 
sters, following peripheral inoculation 
with MEF virus, carry large amounts 
of virus in the blood stream during 
the acute phase of the infection. It 
will remain for future studies to de- 
termine the actual frequency of vi- 
remia in human poliomyelitis, in re- 
lation to the type of case and stage 
of development of the disease. 

In so far as the main thesis of this 
investigation is concerned, namely, 
whether or not virus is actually at- 
tached to the red cells in vivo, the 
question must be left open since the 
monkey which received the blood of 
the positive case was inoculated with 
laked red cells as well as with a por- 
tion of the whole blood. The problem 
deserves further inquiry, especially 
since JV virus could be shown to be- 
come firmly adsorbed on human eryth- 
rocytes when cells and virus are 
brought together in vitro.*® 


SUMMARY AND CONCLUSIONS 


1. Blood 


twenty-two patients during the acute 


samples obtained from 


stage of paralytie poliomyelitis were 
examined for the presence of virus by 
transfer to cynomolgus monkeys. 


2. Active virus could be isolated 


from the blood of one patient drawn 


on the day of hospitalization, approxi- 
mately three days after the onset of 
initial clinical symptoms. The pa- 
tient was in the fourth month of preg- 
naney and presented extensive paral- 
ysis when the specimen was taken. 
3. The resulting virus was neutral- 
ized by the patient’s serum and by 


human gamma globulin. Serological 


typing experiments offered conclusive 
evidence that the strain was anti- 
genically of the Brunhilde type (type 
I } 
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II. ADSORPTION IN VITRO OF THE JV STRAIN OF POLIOMYELITIS VIRUS ON 
HuMAN ERYTHROCYTES 


CLaus W. JuNGEBLUT, M.D. 
New York, N. Y. 


REVIOUS experiments have shown 

that the Leon strain (type III) of 
poliomyelitis virus, when brought to- 
gether in vitro with human erythro- 
cytes, is firmly adsorbed on the cellu- 
lar surface.* No such adsorption oc- 
eurred with rabbit erythrocytes. It 
seemed of interest to investigate 
whether a blood-borne strain of polio- 
myelitis virus (JV strain)*® belonging 
to a different serological type (Brun- 
hilde, type I) possessed similar prop- 
erties. The present paper reports the 
results obtained in such a study. 


MATERIALS AND METHODS 

Virus was harvested from the spinal 
cords of paralyzed passage monkeys. 
Human O erythrocytes were obtained 
from groups of healthy donors, pooled, 
and washed twice before use. Virus 
cell suspensions 
sterile potassium- 


and red 
made with 
Veronal buffer.’ 

In preliminary experiments amounts 
of 1 e.e. of a 1:10 virus dilution were 
combined with 1 ¢.c. of a 20 per cent 
suspension of human erythrocytes and 
the mixture was kept in the icebox 
(4° C.) overnight. Following cold 


dilutions 


were 
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centrifugation (ten minutes at 3,600 
r.p.m.) the red cells were carefully 
separated from the supernatant fluid 
and the cellular sediment was resus- 
pended in 2 e.c. of buffer solution. 
Aliquots of the red cell suspension 
and of the supernatant fluid were 
tested for the presence of active virus 
by intracerebral injection of pairs of 
eynomolgus monkeys. Control ani- 
mals received the test dose of virus 
which had been in combination with 
buffer solution. 

Further experiments were designed 
to eliminate the possibility that the 
red cells were contaminated by free 
virus and, also, to determine the firm- 
ness of union in the eell-virus com- 
plex. This accomplished by 
washing red eells, which had con- 
tacted virus in vitro, repeatedly with 
large amounts of buffer solution. 
Chilled reagents and glassware were 
used exclusively so as to minimize the 
chances of possible elution of the vi- 
rus. Washing was carried out by re- 
suspending 0.2 e¢.c. of sedimented, 
packed cells in 9.8 ¢.c. of buffer solu- 
tion, agitating the suspension, and 
then recentrifuging it to obtain a new 
sediment. This procedure resulted 
in a fiftyfold dilution of the contents 
in the original combination and, by 
repeating the washing three succes- 
sive times, a cumulative final dilution 


was 
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of 1:1,250,000 was arrived at. A con- 
trol titration of the virus alone showed 
it to have a titer between 1:100 and 
1:1,000. Consequently, any possible 
effects of contamination of the virus 
by free virus in the ambient fluid 
could be excluded with red cells which 
had been subjected to three washing 
The results of these experi- 
ments are recorded in Table I. 


cycles. 


RESULTS 

It appears from Table I that active 
virus could be recovered from un- 
washed cells as well as from super- 
natant fluid in the original mixture. 
This fact would indicate, either that 
the cells were grossly contaminated 





course of the experimental infection 
in monkeys. The JV strain seemed 
to be particularly suitable for this 
purpose because the virus possesses 
a high degree of peripheral infectivity 
in cynomolgus monkeys following in- 
tramuscular injection of comparatively 
small doses. It may be added that 
intramuscularly infected 
when sacrificed at the height of paral- 
ysis, showed a severe myositis in the 
injected limb. The presence of inter- 
stitial cellular infiltration, edema, and 
of definite necroses of individual mus- 
ele fibers corresponded closely with 
the histological picture found in mon- 
keys following intramuscular injec- 
tion of Col-SK virus or of Coxsackie 


animals, 


TABLE I. INFECTIVITY OF RED CELLS AND OF SUPERNATANT FLUIDS IN VIRUS-RED 
CELL COMBINATIONS 


CELL-VIRUS 
UN WASHED 


SUPER 
VIRUS RED CELLS CELLS NATANT 
JV Human 0 2/2 2/2 
10-1 20% 
Numerator — Number of monkeys paralyzed 


Denominator Number of monkeys injected. 


or that there was incomplete adsorp- 
tion, with a partition of virus between 
cells and menstruum. The correct 
answer is provided by the results ob- 
tained with washed cells. As will be 
seen, active virus could no longer be 
detected in the supernatant fluid de- 
canted thrice washed cells 
whereas the cells themselves proved to 
be infectious. Thus, there seems lit- 
tle doubt that virus was actually at- 
tached to the cellular surface in firm 
union. 


from 


The results obtained with in vitro 
combinations of virus and human red 
cells suggested a possibility that simi- 
lar adsorptive phenomena may be 
demonstrable in vivo 


during the 





COMBINATIONS 
3-TIMES WASHED 


SUPER VIRUS CONTROLS 
CELLS NATANT 10-1 16-2 10-3 
3/3 0/3 4/4 2/2 0/2 
virus. No such loeal lesions could be 


found in intramuscularly infected con- 
trol monkeys which had received heat- 
killed virus or neutral mixtures of live 
JV virus in combination with homol- 
ogous antiserum. 

In the first experiment two cynomol- 
gus monkeys were injected intramus- 
cularly in one leg with 2 ¢.c. of a 1:10 
virus dilution. On the third day after 
inoeulation, when both animals had 
developed flaecid 
paralysis of the injected extremity, 
they were bled. The 
pooled, red cells were separated from 
plasma by cold centrifugation, and 
washed cells as well as plasma were 
injected intracerebrally into pairs of 


almost complete 


blood was 
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cynomolgus monkeys. No virus could 
he demonstrated in either red cell or 
plasma fraction. A second experi- 
ment was run with a group of three 
cynomolgus mon- 


bled 


hours after inoculation. 


similarly infected 


keys which were forty-eight 
The time of 
bleeding, in this ease, preceded the on- 
set of paralysis by from four to eight 
days. In this experiment, active virus 
could not be detected in the red cell 
fraction but one of two monkeys re- 
ceiving the plasma developed paraly 
sis on the nineteenth day after injec 
tion. It 
as the limited observations permit of 
that the 


adsorption in 


is therefore clear, in so far 
any general conclusions, 
phenomenon of viral 
vitro onto human red cells cannot be 
duplicated in the experimental mon- 
key infection. It is interesting in 
this connection to point to similar ob- 
Col-SK 


hemagglutinating properties of which 


servations with virus, the 


have been studied in greater detail. 


This virus is adsorbed in vitro on 
human red cells but not on monkey 
red cells; in accordance with this se 
lective affinity, viremia in experimen 
tally infected cynomolgus monkeys is 
restricted to the presence of virus in 


plasma only. 
DISCUSSION 


The fact that the JV strain of polio 
myelitis virus could be shown to be 
adsorbed in vitro onto human erythro- 
cytes agrees with similar observations 
There- 


types 


with the Leon strain. 
fore, two different serological 
of the virus, i.e., type I and type ITI, 


funda- 


made 


apparently share the same 
mental property of reacting with the 


surface of the human red cell. No 


clumping of virus-laden erythrocytes 
was observed, nor did the cells become 
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“panagglutinable.” However, adjust- 
ments in the electrolyte medium may 
eventually complete the reaction to 
the stage of hemagglutination charae- 
teristic of other neurotropic viruses. 
It would be premature to connect the 
adsorptive process with the operation 
of definite cell receptors until more 
information becomes available on the 
nature and specificity of the inter- 
action between virus and red eell. 
For the same reason it is impractieal, 
at present, to offer any explanation 
for our failure to demonstrate adsorp- 
tion in vivo of JV virus onto monkey 
red cells. 
While it 
liminary character of these observa- 
their 


basic implications in relation to the 


is well to stress the pre- 


tions, one must not overlook 
role of viremia in human poliomyeli- 
tis. If virus is potentially able to in- 
fect human erythrocytes, then inva- 
sion of the blood stream represents a 
and not a 


primary tissue reaction 


secondary circulatory phenomenon. 
Even though the formed elements of 
the blood are probably not a locus for 
viral multiplication, the fact that they 
can transport active virus assigns to 


them important functions in the path- 


ogenesis of the disease. These funce- 
tions may coneeivably begin with 
some selective cellular reaction of 


point of 
and 


genetic character, at the 
initial contact 
host, and extend through subsequent 
evolution of the infectious process by 
determining the balance between anti- 


between virus 


body response and viral dissemination. 
The concept of hematogenous spread 
of the virus also makes it necessary 
to reinvestigate the distribution and 
localization of extraneural and neural 
lesions in the human disease. 
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SUMMARY 


1. Combinations of human _ polio- 
myelitis virus (JV strain, type 1) and 
of human O erythrocytes, prepared 
under suitable experimental condi- 
tions, showed active virus in the cen- 
trifuged cellular sediment as well as 
in the supernatant fluid. 

2. When human red cells which had 
contacted virus in vitro were washed 
three successive times, active virus 
was no longer demonstrable in the 
supernatant fluid but was present in 
the centrifuged erythrocyte sediment. 
54. Examination of the blood of in- 
tramuseularly infected cynomolgus 
monkeys yielded aetive virus in the 
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plasma fraction but not in the erythro- 
cyte sediment. Positive results were 
obtained only before the onset of 
paralysis. 

4. The significance of viral adsorp- 
tion onto human red cells for the mech- 
anism of viremia is discussed. 
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A STUDY OF THE COMPARATIVE RESPONSE OF YOUNG INFANTS 


TO HUMAN MILK AND TO VARIOUS TYPES OF COW’S MILK 
FORMULAS 
Mary A. Hartrie.tp, M.D., RoGer A. Smmpson, M.D., ANd 
Rosert L. JAcKson, M.D. 
Iowa Crry, Iowa 


ANNED heat-sterilized evaporated 
C milk preparations with added ear- 
bohydrate, which require only dilution 
with water to prepare a formula, are 
being used more commonly for arti- 
ficial feeding of infants. It has been 
demonstrated that prolonged heating 
of wet mixtures of protein and carbo- 
hydrate results in the inactivation and 
destruction of essential amino acids 
and possibly other nutrients,’ * * and 
the question also has arisen as to 
whether the heat sterilization of wet 
mixtures of proteins and earbohy- 
drates may produce substances which 
are laxative particularly for the new- 
born or very young infant. 

The amount of amino acid destrue- 
tion in a given heat-treated prepara- 
tion will affect the nutrition of the in- 
fant if an insufficient amount of es- 
sential amino acids remains in the 
feeding, if the products formed are 
toxic, or if the end products, while 
not toxic in themselves, are irritating 
to the gastrointestinal tract and result 
in too rapid passage of contents for 
normal absorption to oceur. <A_bor- 
derline insufficiency of essential amino 
acids, or substances very mildly toxie, 
would eventually result in significant 
slowing of growth. The time neces- 
sary for the effect of an amino acid 
deficiency of small degree to become 
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apparent in a given infant will vary 
not only with the amount of destruc- 
tion of the various amino acids, but 
also with the nutritional status of the 
infant at the time the feeding regimen 
is started, the amount and type of sup- 
plemental feedings, and the number 
and severity of illnesses to which the 
infant is subjected. The effect of 
severely toxic substances would be 
manifest within a short period. Irri- 
tation of the bowel and poorer absorp- 
tion would be recognized by the stool 
pattern. 

This paper reports the response of 
healthy newborn and young infants 
fed human milk and five cow’s milk 
formulas. All formulas were com- 
parable essentially in protein, fat, and 
carbohydrate content and were rela- 
tively high protein feedings, containing 
ounce. The 
sugar was added at different stages of 
preparation and the amount of heating 
varied. The composition and prepara- 
tion of the five formulas are given be- 
low. The abbreviation following the 
deseription of each formula will be 
used to designate that formula. 


20 ealories for each 


0—Human milk (H.M.). 

I—Diluted fresh cow’s milk, unskimmed, 
with 5 per cent added maltose-dextrin, 
whole milk:water ratio 1:0.5 (F.M.). 

II—Evaporated milk, with 5 per cent added 
maltose-dextrin, evaporated milk:water 
ratio 1:1.54 (E.M.). 

Il1I—Canned evaporated milk formula, with 
5 per cent maltose-dextrin, added before 
terminal sterilization, ratio 1:1 (E.M.F. 
—heated* ). 


*Lactum—Mead Johnson & Company. 
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IV—Canned evaporated milk formula, with 
5 per cent maltose-dextrin, added under 
aseptic conditions after evaporation and 
heat sterilization of milk, ratio 1:1 
(E.M.F.—unheated ). 

V—Evaporated milk formula, with 5 per 
cent added maltose-dextrin, preserved 
by freezing, ratio 1:1 (E.M.F.— 
frozen). 


The exact composition of the five 
cow’s milk formulas used in this study 
is shown in Table I. 


TABLE I. 


PER CENT 
FORMULA 


PROTEIN CHO FAT 

I. F.M. 2.4 8.5 2.6 

IT. E.M. 2.6 8.5 3.0 

Ill. E.M.F. 2.6 8.5 2.6 
heated 

IV. E.M.F.—un 2.6 8.5 2.6 
heated 

V. E.M.F. 6 8.5 2.6 
frozen 


Method of preparation of each formula in 


sterilized in flowing steam for thirty minutes. 


Formulas I, II, and V were boiled three minutes; 
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33 
used for each period of study was 
The infants 
were offered one of the formulas six 


identified by a number. 


to eight times a day until twenty-five 
or more babies had been fed a given 
formula during the period of observa- 
The 
same procedure was followed in study- 


The for- 


tion, i.e., birth to 6 days of age. 


ing each group of infants. 


THE FoRMULAS USED IN THIS STUDY AND PERCENTAGE OF NUTRIENTS IN EACH 


| CALORIES 


VITAMIN D VITAMIN C 

u./26 OZ. MG./26 OZ. OZ. 
100 25 20 
400 25 20.3 
100 25 20 
400 25 20 
400 25 20 


milk kitchen: Equipment and bottles were 


None of the formulas was terminally sterilized. 


cooled, covered; bottled and capped. Formu- 


las III and IV were prepared by pouring directly from a clean can into a sterilized bottle; 


sterile water added; bottle capped 


METHOD OF HOSPITAL STUDY 
The subjects were 180 normal, full- 
birth 


grams, re- 


term, newborn infants, with a 


weight of 2,800 or more 
ceiving routine care in the State Uni- 
versity of Iowa Obstetrical Nursery. 
They were under observation for this 
study from birth until 6 days of age 
or until they were dismissed from the 
hospital. 
group are shown in Table IT. 


The number and sex in each 


TABLE II. NUMBER AND SEX OF THE Sus- 
JECTS OBSERVED IN EAcH GROUP 


GROUP 0 I II Il IV 
Boys 15 26 19 20 14 
Girls 15 24 15 19 13 
Total 30 50 34 39 27 
0 = Group fed human milk. 
Roman numbers = Groups fed formulas as 


shown in Table I. 


The formulas were prepared in the 
milk kitchen,* and the preparation 


_ *See Table I for exact method of prepara- 
tion. 





mula being studied for a given period 
was not known by the nursery staff 
or by us. 

Human milk feeding for the new- 
born infants was studied by observa- 


tion of the infants who were nursed 


at the mother’s breast six to eight 
times a day. 
The obstetrical nursery staff, with 


the help and under the direct guidance 
of the authors, weighed the 
daily and recorded the amount of for- 
mula taken at each feeding, 
ber, 


infants 


the num- 


size, consistency, and color of 


stools, estimated amount of formula 
lost by regurgitation, and any ques- 
tionably abnormal reactions. 

In addition to instructing the nurs- 
ery staff in recording data and check- 
ing these recordings, we observed care- 
fully the daily clinical course of each 
infant. 


day during the period of study, and 


Each baby was seen every 
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TABLE III. Datty MEAN AND ONE STANDARD DEVIATION INTAKE IN MILLILITERS OF EacH 
Group oF ARTIFICALLY FED INFANTS 














DAYS 
FORMULA, NO. OF 0 1 . 3 | _ T= 
NO. INFANTS | MEAN | 8. D. MEAN | 8S. D. MEAN |S. D. | MEAN |S. D. | MEAN |S. D. | MEAN |S. D. 
I 50 9 22 197 93 314 72 379 64 454 93 525 917 
II 3 18 40 201 103 316 60 390 60 452 73 521 85 
IT] 39 9 24 193 82 300 61 363 64 432 87 480 93 
IV 27 12 29 185 73 308 56 382 67 452 66 506 74 
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DAYS AFTER BIRTH 


Fig. 1.—The daily mean intake of each group of artificially fed infants. 


the temperature, intake, weight 
change, number and type of stools 
and excoriation of the buttocks or 
signs of abnormality of the infant were 
noted. In addition, each infant was 
given a thorough physical examination 
at the time of birth and at dismissal 
from the hospital. The mean daily 
intake of each group of formula-fed 


Table III 


shows the mean daily intake with the 


infants is shown in Fig. 1. 


standard deviation. The amount of 
milk obtained by the group of infants 
who were nursed at the mother’s 
breast was not recorded. 

Table IV shows the number, size, 
consistency, and color of stools and 
the condition of the buttocks for each 
of the five groups of infants. Figs. 
2 and 3 are graphic representations 
of these findings for the second and 
fifth days, respectively. The mean 
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weight variations from birth weight 
for each of the five groups of infants 
are shown in Fig. 4. 

On the day of birth (day 0), before 
any significant ingestion of food, the 
stools were few in number, consisted 
of meconium, and tended to be large 
None of the babies had any 
irritation of the buttocks. 


in size. 
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of infants were slightly reddened. The 
weight loss from birth was within the 
expected range. 

The volume of intake continued to 
inerease on the second day and the 
meconium stools were rapidly disap- 
pearing, as may be seen in Fig. 2. 
Many of the stools were green or 
brown in color, connoting a mixture 
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Fig. 2.—The number and characteristics of the stools, condition of the buttocks, and weight 


deviation of each group of infants are recorded on a percentage basis along with the mean 


weight loss. 


Size: 1 = large, m = medium, s = small. 
Consistency: mec meconium, | liquid, s soft, f — firm. 
Color: gr = green, yer — yellow-green, y = yellow, br = brown. 
Buttocks: mn = normal, sr slightly reddened, r = red, ex = excoriated. 
Weight deviation: Negative or positive weight change, 0-50, 50-100, etc. — range of change 


in grams from birth weight (0). 
from birth weight. 

On the day after birth (day 1), 
after food, the babies 
tended to have a greater number of 
stools, and a few infants began to have 


ingestion of 


stools which were not meconium. The 
buttocks of a very small percentage 


Numerical values in last column represent mean weight loss 


of residue of ingested food and me- 
conium, 

The meconium stools had essentially 
disappeared by the third day, but 
many of the stools were of the tran- 


sitional type. There were more green 
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and liquid stools noted in the group 
of infants receiving human milk than 
in the artificially fed groups. Some 
infants in all groups had slightly irri- 
tated buttocks, and 10 to 24 per cent 
of the infants receiving evaporated 
milk formulas had redness of the but- 
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to be firmer than those of infants fed 
human milk. The incidence of irrita- 
tion of the buttocks continued to in- 
crease in all groups, but less marked 
irritation was observed on the infants 
receiving fresh cow’s milk, and the 
least amount of irritation appeared on 
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Fig. 3.—The number and characteristics of the stools, condition of the buttocks, and weight 
deviation of each group of infants are recorded on a percentage basis along with the mean 


weight loss. 


Size: 1 = large, m medium, s = small. 
Consistency: mec = meconium, | liquid, s = soft, f = firm. 
Color: gr = green, yer yellow-green, y = yellow, br brown. 
Buttocks: n normal, sr slightly reddened, r red, ex excoriated. 
Weight deviation: Negative or positive weight change, 0-50, 50-100, etc., range of change 


in grams from birth weight (0). Numerical values in last column represent mean weight loss 


trom birth weight. 


By the fourth day, when the in- 
fants’ intake had increased to more 
than 400 ml. daily, the number of 
stools was slightly greater. The char- 
acteristic stool in all groups was small, 
soft, and yellow, but the stools of the 
group of infants fed cow’s milk tended 





By the fifth day, the mean intake 
of the artificially fed groups of in- 
fants was between 480 and 525 ml. 
Again, the typical stool for all groups 
was small, soft, and yellow, and, as 
noted on day 4, the infants who re- 
ceived human milk had a fairly high 
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percentage of green stools and no ex- 
A number 
of infants fed fresh cow’s milk had 


coriation of the buttocks. 


some slight irritation of the buttocks, 
but the greatest amount of irritation 
was noted in the infants fed the evap- 
orated milk preparations. Each group 
of infants was gaining weight on the 
fifth day, and many of the artificially 
fed infants had regained their birth 
weight and more. 
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sociates,t have found that stools of 
infants fed evaporated milk 
modified with type 
sugar had an average pH of 6.7, while 
the stools of infants receiving human 
milk had an average pH of 5.5. It 
may be that differences in the type 
of acid excreted contribute to the in- 
creased tendency for irritation of the 
buttocks noted in the artificially fed 


cow’s 
maltose-dextrin 


infants. 








TABLE V. DAILY MEAN WelGHT VARIATION FroM BirTH WEIGHT IN GRAMS 
FORMULA NO. OF DAYS 
NO. INFANTS l 2 3 4 <4 
0 30 42.0 140.0 161.0 115.0 98.7 
I 50 36.0 120.2 106.5 76.1 —51.6 
Il 34 69.0 115.0 —101.0 76.0 -56.5 
IIT 39 71.0 142.3 127.0 95.5 -59.5 
lV 27 $2.0 95.0 86.0 72.0 -43.9 
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Fig. 4 Mean weight variation from birth weight. 


There was no significant difference 
found in the size, consistency, and 
color of the stools of the infants re- 
ceiving the various artificial feedings, 
but certainly the greatest amount of 
redness and excoriation of the but- 
tocks was observed on the infants re- 
ceiving the evaporated milk prepara- 


tions. While the bacterial flora and 


pH of the stools observed in this study 
were not determined, Barbero and as- 


The greatest mean weight loss and 
the slowest weight gain were shown by 
the groups of infants receiving human 
milk. This no doubt reflects a lower 
intake during the first week of life’ 
and is of only transitory significance 
babies soon attain 
weights formula-fed 
infants and continue to maintain nor- 
mal growth curves.® 

In view of the renewed interest in 


since breast-fed 


comparable to 
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the cause of newborn tetany and the 
suggestion that its incidence is related 
to the high phosphorus intake of in- 
fants receiving the usual preparations 
of ecow’s milk,” * it is of interest to 
state that in this group of selected, 
healthy, mature, well-hydrated new- 
born infants no clinical evidence of 
tetany was observed. 
OUTPATIENT STUDY 

Thirty-three healthy infants from 
one to eight weeks of age were fed 
formulas of diluted cow’s milk with 
dextrin-maltose of such composition as 
noted in Table I. The mothers of al- 
most all of these infants were wives of 
college students or professors, well 
equipped to make accurate observa- 
tions relating to the feeding and di- 
aper care of their infants. 

The subjects of this investigation 
were divided into three groups. Group 
I ineluded sixteen infants who pre- 
viously had been observed as a part 
of the study deseribed above while in 
the newborn nursery. On dismissal 
from the nursery on the fifth or sixth 
day, these infants were sent home to 
receive the same formula which was 
prepared in the milk room of the 
Children’s Hospital. Each infant con- 
tinued to receive a single formula for 
a period of at least one week. At the 
end of one week the infant rotated to 
another formula. Not all infants, how- 
ever, completed the full series of five 
formulas. 

Group II consisted of four infants 
of 4 to 8 weeks of age who had pre- 
viously been breast fed, but due to 
inadequacy of human milk it was de- 
sirable to change the infants to for- 
mulas which again were obtaine.. from 
the hospital milk room. 
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Group III ineluded thirteen infants 
from 2 to 7 weeks of age who received 
the heated and unheated evaporated 
milk formulas on alternate weeks. The 
formula for these infants was pre- 
pared by the mothers at home by mak- 
ing openings in the can and pouring 
the desired amount of cold formula 
into a clean nursing bottle, then add- 
ing to it an equal amount of hot 
water. Nipples were sterilized as 
usual. The remainder of the can of 
formula was then stored in the re- 
frigerator until needed for subsequent 
feedings. 

Charts were kept by each mother 
on which she recorded the daily in- 
take of formula together with size, 
consistency, color, and number of 
stools. Once a week the infants visited 
the pediatrie outelinic, and the linear 
growth of each infant was measured 
and the weight gain recorded. All 
infants received a careful physical ex- 
amination and notes were made as to 
clinical progress, excoriation of but- 
tocks, and tolerance to the particular 
formula under investigation. 

In recording data, the infants were 
grouped according to age, i.e., all in- 
fants who at 2 weeks of age had re- 
ceived a certain formula were recorded 
in a group and the data were in- 
spected carefully to determine if the 
age at which an infant received a par- 
ticular formula made a noteworthy 
difference in the type and number of 
stools of that infant. 

It was found, regardless of formula 
used, that the stools were more fre- 
quent, though smaller, in the first few 
weeks than at a later age of 4 or 5 
weeks. However, any marked differ- 
ence in response to any one formula 
at any particular age was not in evi- 
dence. 
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In group I it was found that the 
frequency of stools was essentially the 
same with all formulas. Infants tak- 
ing the fresh cow’s milk formula and 
the frozen evaporated milk prepara- 
tion tended to have firmer stools, 
whereas those receiving the heated 
and unheated evaporated milk for- 
mulas had stools which were similar 
in size, consistency, and color, the 
greater percentage of which were soft 
and of yellow color. Less than 10 per 
eent of the infants while receiving un- 
heated evaporated milk formulas had 
some redness of the buttocks. 

Group II, which consisted of in- 
fants from 4 to 9 weeks of age, the 
data for whom are recorded in Table 
VII, likewise had firmer stools while 
receiving fresh cow’s milk and a 
higher percentage of soft stools when 
fed heated and unheated evaporated 
milk formulas. 

Group IIT infants received only two 
formulas, commercially prepared 
heated and unheated evaporated milk 
formulas, on alternate weeks. The 
data recorded in Tables VIII and IX 
show no significant difference in re- 
sponse of the infants to these two 
formulas. Mean values for frequency 
of stools indicate that the infants had 
slightly fewer stools when taking the 
unheat-treated (2.6) than with the 
heat-treated evaporated milk formulas 
(3.3). The typical stool after feeding 
either formula was of medium size, 
soft, and of yellow color. There was 
no excoriation or redness of the but- 
tocks in this group of infants. All in- 
fants tolerated the formulas well and 
made adequate growth. The mothers 


were impressed with the ease of prep- 
aration and the time saved in using 
the commercially prepared formulas, 
and some remarked about the incon- 
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venience caused by clogged nipples 
while using the fresh cow’s milk for- 
mula. 


DISCUSSION 


While in the newborn group there 
was no significant difference in the 
size, consistency or color of the stools 
with the five different formulas, it 
became more apparent in the older in- 
fants (outpatient group) that, while 
the stool frequency remained the same, 
the consistency of the stools varied 
with the formula fed. There was no 
significant difference noted among the 
three evaporated milk feedings in 
which the sugar was added at different 
stages of preparation. All heat-steri- 
lized evaporated milk preparations 
produced a softer stool than did the 
fresh milk or the frozen evaporated 
milk preparations. Because of this 
softer stool consistency which permits 
greater soiling of the buttocks, more 
attention to diaper changes is neces- 
sary to prevent irritation. It is our 
opinion that the low incidence of ir- 
ritation of the buttocks noted in the 
outpatient group was due to the metie- 
ulous diaper care by the mothers. 

The infants reported herein have 
continued to receive the heat-treated 
evaporated milk formula. Their 
growth and development have been 
completely normal. 

In an earlier study’ it was shown 
that infants weighing approximately 
10 or more pounds, fed the same heat- 
treated evaporated milk formula with 
added carbohydrate and vitamin D 
and the usual additional solid foods 
for eight months, had mean height and 
weight curves slightly above normal. 
It is evident that, if amino acid inac- 
tivation or destruction did occur as a 
result of the heat sterilization process, 
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there was sufficient margin of safety 
in this relatively high protein formula 
to permit normal growth. 

Newborn and very young infants 
were not included in the study men- 
tioned above since the authors were 
skeptical of the ability of young in- 
fants to tolerate evaporated milk for- 
mulas. A group of full-term infants 
in the pediatric clinic who had been 
fed diluted fresh cow’s milk with low 
fat content and 6 per cent added ear- 
bohydrate during the newborn period 
and for a few weeks thereafter were 
given feedings of a diluted evaporated 
milk formula.'® Even at this age, the 
mothers often reported some looseness 
of the baby’s stools for the first few 
days after changing from fresh cow's 
milk to diluted evaporated milk for- 
mula unless the sugar content of the 
latter formula was decreased. Similar 
observations were made by Jeans and 
Stearns'! who observed infants on a 
metabolism ward fed evaporated milk 
They reported that during 
the early days of feeding the smaller 


formulas. 


babies developed loose stools unless the 
formula was diluted in the proportion 
of one part evaporated milk to two or 
three parts of water. 

This study confirms the previous ob- 
servations that evaporated milk for- 
mulas tend to be slightly more laxative 
than fresh cow’s milk formulas. How- 
ever, evaporated milk formulas of such 
concentration as used in this study are 
well within the tolerance of the healthy 
young infant. 
There is no evidence that the time at 


newborn and very 


which the carbohydrate is added to 
the formula, whether it be before or 
after heat sterilization, has any sig- 
nificant effect on the laxative proper- 
ties of the evaporated milk formula. 
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SUMMARY 


One hundred eighty healthy new- 
born infants fed human milk or one 
of five formulas of cow’s milk with 
water and dextrin-maltose added so 
as to have equal calorie content but 
prepared by various methods, were ob- 
served for the first six days of life. 
All of the infants were vigorous and 
made satisfactory progress. No elini- 
eal diarrhea occurred. The meconium 
stools had essentially disappeared by 
the third day. The human milk-fed 
infants had more liquid and green 
colored stools, a greater weight loss 
from birth weight and a slower weight 
gain, but less irritation of the but- 
tocks than did the formula-fed in- 
fants. There were no significant dif- 
ferences in the clinical responses of 
the newborn infants fed the five cow’s 
milk formulas of essentially the same 
composition except that the infants fed 
fresh cow’s milk after the fourth day 
had a slightly lowered incidence of 
redness of the buttocks than infants 
fed the evaporated milk preparations. 

It is evident that the stools of nor- 
mal young infants may vary greatly. 
If an infant is growing normally and 
is contented, minor variations in the 
color, size, consistency, bacterial flora, 
or pH of the stools are of little im- 
portance. However, early recognition 
of infectious diarrhea in the newborn 
period is most important, and the data 
presented here are useful in this re- 
spect as they reflect the stool pattern 
of newborn infants receiving human, 
fresh, and evaporated cow’s milk feed- 
ings. 

Thirty-three healthy infants were 
observed in the outpatient clinic who 
also were fed the previously deseribed 
formulas. These infants ranged in age 
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from 1 to 8 weeks. All formulas were 
well tolerated and the infants made 
adequate growth. Stools were more 
frequent during the first two weeks 
than at a later age regardless of whicl 
formula was fed. All of the evapo- 
rated milk preparations 
softer stool than did fresh cow’s milk 


yielded a 


or frozen evaporated milk formulas 
The convenience of the 
mercially prepared formulas, 
not only saved the mothers many pre- 
cious minutes but also eliminated the 


using com- 


which 


possibility of clogged nipples, more 
than compensated for any additional 
diaper care which might have resulted 
from the softer stools. 


The authors wish to acknowledge the help 
of Helen G. Kelly, M.S., for the statistical 
work involved in this paper, and Doris Ott, 
M.S., for preparation of the various formulas. 
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THE ISOLATION OF HISTOPLASMA CAPSULATUM FROM A 


HOLLOW TREE 


J. KELLER Mack, M.D. 
SPRINGFIELD, ILL. 


H ISTOPLASMOSIS is being reeog- 
nized in both its clinical and sub- 
clinical forms with increasing fre- 
quency. Although a great deal is still 
unknown about this disease, a body of 
facts is gradually accumulating which 
should give a picture of the disease 
both from the clinical and epidemio- 
logical standpoint. Beadenkopf and 
Loosli' have presented a good sum- 
mary of our clinical knowledge. On 
the epidemiological side, data are 
rather meager and there is not much 
correlation between various reported 
facts. It is for this reason that the 
present report is made, to add an- 
other item to our accumulating knowl- 
edge. 

Histoplasmosis is known to occur 
with the greatest frequency in the Mis- 
sissippi Valley. This has been shown 
by skin-testing studies, which indicate 
that in parts of this area skin sensi- 
tivity to histoplasmin occurs in over 
50 per cent of the population. In 
certain counties in Illinois, a survey 
showed rates in young men and women 
of over 95 per cent.2 While these facts 
regarding incidence are known, the 
actual means of transmission remains 
unknown. The indications at present 
are that the fungus is not transmitted 
from person to person 

Histoplasma capsulatum has _ been 
isolated by Emmons and Ashburn,’ 
from a number of wild and domestic 
animals. Mosier and associates‘ have 
suggested that dogs are possibly a 


source of infection for human beings. 
However, there is no real evidence that 
these animals are vectors to human 
beings in the transmission of the dis- 
ease. 

Emmons,’ noting that H. capsulatum 
has been isolated from rats, has taken 
eultures from soil found in various 
locations around farms where infected 
rats had been taken. These 387 soil 
samples included moldy corn, chaff 
from hay mows, well-rotted manure, 
soil with high humus eontent, and red 
elay. The fungus was found by mouse 
inoculation in two samples taken from 
under the edge of an outbuilding. The 
samples were taken from mounds of 
earth which were presumably from 
rat burrows. Experimentally, it was 
found that H. capsulatum grew well 
when inoculated into sterilized soil 
containing organic materials such as 
decayed vegetation and dung. 

Grayston and co-workers® isolated 
the fungus from soil in an unused 
silo. The patients had been cleaning 
out a silo which had not been used for 
a long time. The work consisted of 
shoveling about a foot of dried vege- 
table and sawdust material from the 
floor of the silo into a truck. Seventy 
samples of soil were collected from 
about the farm buildings, yard sand, 
ground feed, and material from the 
silo. Two groups of samples from the 
silo gave H. capsulatum from the liver 
and spleen of mice inoculated with 
the samples. 
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Fureolow and Larsh’ isolated the 
fungus from an abandoned storm cel- 
lar at Camp Gruber, Okla. This storm 
cellar was entered by twenty-six sol- 
diers all of whom subsequently de- 
veloped pneumonitis. The men built 
a fire in the cellar because of cold 
weather and chipped bark from posts 
and pried loose rotten boards from 
the ceiling. On four different occa- 
sions, soil samples were collected from 
various locations in the interior of the 
cellar. H. capsulatum was isolated di- 








has been demonstrated for H. capsu- 
latum by Menges and associates.® 

In the present instance there was a 
localized outbreak of histoplasmosis in 
which the presumed source of infec- 
tion was found in a hollow tree. 

The first patient, D. M., aged 9 
years, was admitted April 25, 1951, 
with complaint of chills, fever, and 
vomiting. 

His father stated that the child 
several days previously had a chill and 
complained of generalized aching. The 
temperature went to 104° I. His past 
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Fig. 1. Fig. 2 
Fig. 1.—X-ray taken April 20, 1951, showing extensive pulmonary mottling. 


Fig. 2.—X-ray taken Oct. 3, 1951, showing clearing in the lung parenchyma, and beginning 


calcification of the original lesion. 


rectly from one collection, and by 
mouse inoculation from the other three 
collections. 

Grayston, in a personal communica- 
tion, states that he has collected data 
on fourteen epidemies of histoplasmo- 
sis. 

It will be noted that the areas 
from which the fungus was recovered 
were usually sheltered from the 
weather and probably more or less 
dark. Experimentally, fungi usually 
grow best in damp locations and this 





history was noncontributory. The 
family history was negative except 
that a brother died of poliomyelitis 
two years previously. 

Physical examination revealed a 
well-developed, well-nourished white 
boy, who was not acutely ill but was 
rather pale. Examination was other- 
wise entirely negative; the lungs at 
no time showing any positive findings. 

Laboratory findings: blood counts 
were not remarkable, the white counts 
being about 10,000 with normal differ- 
entials. Sedimentation rates were 15 
to 27 mm. in sixty minutes; urinalysis 
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and blood eultures were negative. 
Sputum was repeatedly negative for 
acid-fast bacilli and for one fungus 
eulture. Skin tests showed tuberculin 
negative, histoplasmin one plus. Tests 
for the other fungi were negative. 
Histoplasmin complement fixation test 
was positive. Three chest x-rays 
showed a picture essentially like the 
one reproduced (Fig. 1). 

The patient ran a swinging tempera- 
ture between 99° and 104° F. for fif- 
teen days and it then came down 
rapidly to about 99° F. The tempera- 
ture remained elevated despite large 
doses of antibioties and sulfonamides. 
The spleen became palpable one finger 
breadth below the costal margin. 
After the temperature returned to 
normal the parents wished to take the 
child home, so further cultures were 
not obtained. 

Later the additional history was ob- 
tained that the patient and a playmate 
had played in the trunk of a hollow 
tree. The opening to the tree was 
above the ground just below the point 
where the limbs came off from the 
trunk. The hole was large enough 
to admit a man and the eavity inside 
was about five feet deep, and big 
enough to hold the two boys. Inside 
there was much decayed matter ; it was 
damp and the father stated that there 
was visible mold growth. The two 
boys played in the tree on only one 
oeeasion for about a half hour. The 
family did not remember the time 
interval between this incident and the 
onset of the illness. 

After leaving the hospital in May, 
1951, he continued to do well and soon 
became asymptomatic. He was seen 
again in September, 1951, at which 
time he was well; his complement fix- 
ation reaction was negative, his skin 
test was moderately positive, and his 
x-ray had cleared remarkably (Fig. 2). 
A roentgenogram of the chest taken 
Oct. 3, 1952, showed a beginning cal- 


cification of the pulmonary mottling 
shown in Fig. 1. 
ment fixation test in April, 1952, 
positive, 1:16. 


A repeat comple- 
was 
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The second patient, R. V., aged 9 
years, was a playmate of D. M. When 
the latter was seen in the hospital, the 
parents revealed the fact that R. V. 
was just getting over a similar illness 
of less severity. He had had fever of 
about a week’s duration, did not seem 
particularly sick at the time, but 
afterward was rather pale and tired. 

Physical examination was essentially 
negative except for some pallor of the 
skin and mucous membranes. The x- 
ray of his chest showed the same kind 
of mottling in both lung fields, but 
not quite as extensive as in the other 
patient. His histoplasmin skin test 
was 2 plus. A complement fixation 
test was not obtained at this time, and 
when his blood was drawn for this in 
September, 1951, it was negative. A 
repeat test in April, 1952, was positive 
1:4. Clinically this boy has done well 
and his chest roentgenogram is nega- 
tive. 

In April, 1952, Dr. Grayston, of the 
United States Publie Health Service, 
made an epidemiological survey of the 
neighborhood and families of these two 
boys. H. capsulatum was isolated 
from a soil sample taken from the old 
hollow tree. It was not cultured from 
soil taken from around the schoolyard. 
No other samples were taken because 
no other suspicious locations were 
found in which the boys were likely 
to have been exposed to the fungus. 
A hollow tree furnishes a dark, damp 
environment such as a silo, storm cellar, 
ete., in which the fungus seems to 
grow. 

None of the other members of these 
two families had any symptoms, but 





TABLE I. SKIN R&ACTIONS OF THESE 
FAMILIES 

| HISTO- | TUBER- BLASTO- 
PLASMIN CULIN MYCIN 
R. V. Positive Negative Negative 
Mother V. Positive Negative Negative 
Father V. Negative Negative Negative 
D. M. Positive Negative Negative 
Mother M. Positive Positive Negative 
Father M. Positive Positive Negative 
Brother M. Positive Negative Positive 
(faint) 
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skin tests were done with results 
shown in Table I. 


SUMMARY 


A localized outbreak of pulmonary 
disease caused by H. capsulatum is re- 
ported. It was possible to isolate the 
organism from the probable source of 
infection in a hollow tree. Positive 
skin reactions in contacts were demon- 
strated. 
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THERAPY OF ACUTE PURULENT OTITIS MEDIA WITH 


DIBENZYLETHYLENEDIAMINE DIPENICILLIN G 


Stuart H. WaLkeEr, M.D. 


Fort GEORGE 


A CUTE purulent otitis media has 
been adequately treated by anti- 
biotic drugs for many years but dur- 
ing this time it has become obvious 
that prolonged therapy (seven to ten 
days) is necessary to prevent progres- 
sion and relapse of the disease.' 
Achievement of adequately prolonged 
therapy has been difficult because of 
the expense and difficulty of admin- 
istering repeated penicillin injections 
to outpatients and/or the failure of 
patients to continue prescribed oral 
therapy for prolonged periods after 
they have symptomatically recovered. 
Thus an antibiotie preparation which 
will provide adequate and prolonged 
therapy from a single inexpensive ad- 
ministration entirely controlled by 
the physician is much needed. 
Dibenzylethylenediamine dipenicil- 
lin G has been shown to provide pro- 
longed therapeutically effective con- 
centrations in the body for approxi- 
mately fifteen days subsequent to a 
single injection of 600,000 units.’ 
This agent has been successfully em- 
ployed in single or infrequent (usu- 
ally weekly or biweekly) injection in 
the therapy and prevention of acute 
respiratory infections and rheumatic 
fever..* The study presented herein 
was undertaken to determine whether 
this agent would provide that de- 
sired prolonged therapeutic effect 
from a single administration needed 
in the therapy of acute purulent otitis 
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media and whether the associated use 
of a single injection of procaine peni- 
cillin was desirable or necessary. 


MATERIALS AND METHODS 


The 100 patients utilized in this 
study were infants and children 
treated as outpatients by the author 
in the Pediatrie Clinie, Fort Meade 
Hospital, Tort 
Meade, Maryland, and in _ private 


Army George G. 
practice (sixty-seven were seen in the 
It. Meade Pediatrie Clinie and thirty- 
three in private practice). Every pa- 
tient seen in these two circumstances 
between March 1 and May 29, 1953, 
with acute purulent otitis media was 
admitted to the study. The econdi- 
tion was considered to be present 
whenever a red, bulging, tympanic 
membrane was detected in the pres- 
ence of an acute febrile reaction. 

The first forty-nine patients (Group 
1) were treated by a single injection 
ot dibenzylethylenediamine dipenicil- 
lin G, 600,000 units, with a simultane- 
ous or preceding (by not more than 
single injection 
of procaine penicillin G, 300,000 units 


twenty-four hours) 


(thirty-seven of these patients were 
treated in the Ft. Meade Pediatric 
Clinie and twelve in private prac- 
tice). Dibenzylethylenediamine di- 
penicillin G was given simultaneously 
whenever available, but administra- 
tion was necessarily delayed because 
of unavailability up to twenty-four 
hours in some instances. Analysis of 
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the results of this therapy did not 
demonstrate any apparent difference 
between the prior or simultaneous use 
of procaine penicillin, and thus both 
groups are analyzed together. All 
patients (fifty-one) (Group 2) seen 
thereafter were treated by a single 
injection of dibenzylethylenediamine 
dipenicillin G alone (thirty of these 
patients were treated in the Ft. 
Meade Pediatrie Clinic and twenty- 
one in private practice). 

Additional supportive care of all 
patients was essentially the same and 
included bed rest until afebrile, light 


tympanic membrane was determined 
by history and otoscopic examina- 
tion and recorded at each visit. 
Fever was considered to be present 
on a given day when the rectal tem- 
perature was determined to be greater 
than 99.6° F.; drainage, when a fresh 
discharge was noted to be present in 
the external auditory canal; fullness, 
when a major portion of the tympanic 
membrane was displaced externally, 
and redness, when any portion of the 
tympanic membrane was red. 

Table I records the clinical char- 
acteristics of the patients and indi- 


TABLE I, CHARACTERISTICS OF THE PATIENT GROUPS 


PROCAINE PENICILLIN G 


Age—in years, average 

Range 

Temperature—in degrees Fahrenheit 
at start of therapy 

Range 

Duration—of disease prior to ther- 
apy, in days, median 

Range 

Prior antibiotic treatment—incidence 

Bilateral infection—incidence 

Rupture of tympanic membrane— 
incidence 

Pharyngitis, 
dence 

Adenoid infection and hypertrophy 

incidence 
Previous otitis media— incidence 


accompanying—inci 


DIBENZYLETHYLENEDIA- 


AND DIBENZYLETHYLENEDI- MINE DIPENICILLIN G 
AMINE DIPENICILLIN G (ALONE) 
2.7 3.9 

2 mo.-8 yr. 3 mo.-8 yr. 
100.45 100.52 
98.6-104.2 98.6-104 
1 1 

1-15 1-28 
12% 6% 
59% 55% 
24% 10% 
85% ‘ 1% 
3% 57% 
49% 73% 
14% 12% 


Enteral reaction accompanying—in 
cidence 


diet, aspirin for pain or fever, and 
14 per eent Neo-Synephrine nose 
drops. Incision of the tympanic 
membrane was not attempted and no 
spontaneous ruptures occurred sub- 
sequent to the initiation of therapy. 
All patients were re-examined be- 
tween six and twelve days after the 
initiation of therapy and most were 
seen at additional times in the inter- 
vening period. The continued pres- 
ence or appearance of fever, ear pain, 
drainage, fullness or redness of the 





sates the closely comparable ages, 
temperatures at the time of the ini- 
tial examination, and durations of 
disease prior to therapy in the two 
patient groups. The average patient 
in each group was usually treated in 
an early stage, had slight fever, bi- 
lateral infection, and accompanying 
pharyngitis. Enteral reaction was 
uncommon as was the preceding ad- 
ministration of other antibiotic drugs. 
Rupture of the tympanic membrane 
occurred more frequently in Group 
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1 (though the disease was of no 
longer duration) but associated 
chronic adenoid infection and pre- 
vious otitis media were more com- 
mon in Group 2. The reason for these 
differences is not apparent. It is 
considered that the number of pa- 
tients involved plus the frequency of 
these factors in both groups permits 
adequate opportunity to determine 
the effectiveness of each mode of 
therapy in mild to severe, uncompli- 
cated to complicated, isolated and re- 
eurrent purulent otitis media. 


OF PEDIATRICS 


average approximately three and five 
days, respectively, in each group. 
However, in four instances in each 
group fullness persisted for more than 
three days. In five instances in Group 
1 and eight instances in Group 2 red- 
ness persisted for more than five days. 
No relapses or progression of the dis- 
ease to a more severe state occurred in 
any patient in either group. How- 
ever, seven days after the introduc- 
tion of therapy, three patients in 
Group 1 and eight patients § in 
(iroup 2 demonstrated persistent red- 


TABLE II. RESULTS OF THERAPY 


PROCAINE PENICILLIN G 


Duration of disease after therapy 
Fever—in days, average 
Range—in days 
Drainage—in days, average (pa 
tients with perforation only) 
Range—in days 
Ear pain—in days, average 
Range—in days 
Fullness of tympanic membrane— 
in days, average 
Range—in days 
Redness of tympanic membrane— 
in days, average 
Range—in days 
Relapse—incidence 
Complications—incidence 
Urticaria 


DIBENZYLETHYLENEDIA- 


AND DIBENZYLETHYLENE- | MINE DIPENICILLIN G 
DIAMINE DIPENICILLIN G (ALONE ) 
1.2 1.3 
1-6 1-5 
1.3 1.6 
1-3 1-4 
1.1 1.3 
0-3 0-7 
3.1 3.4 
1-6 1-7 
4.5 5 
2-8 2-14 
0 0 
1 0 
6 8 


Pain at injection site 


RESULTS 

The average duration of disease sub- 
sequent to therapy as determined by 
the evaluation of fever, ear pain, 
drainage from the middle ear, and 
fullness and redness of the tympanic 
membrane was distinetly and approxi- 
mately equally affected by the intro- 
duction of therapy in each group. 
Patients were asymptomatic within 
forty-eight hours in almost every in- 
(except one case in each 
Fullness and redness of the 


stance 
group). 


tympanic membrane persisted on the 


ness, and, in a few instances, fullness, 
of the tympanic membrane which re- 
quired an additional injection of di- 
benzylethylenediamine dipenicillin G. 
In only one instance (in Group 2) 
was persistent disease (slight redness) 
present on the fourteenth day (follow- 
ing two weekly injections). 
Complications, except for a _per- 
sistent cough due to chronic adenoid- 
itis in one instance of each group, 
were limited to mild reactions to the 
penicillin. In one instance of Group 
1, generalized urticaria appeared and 
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fluctuated for five days after injec- 
tion. In six patients of Group 1 and 
eight patients of Group 2 sufficient 
pain persisted at the site of dibenzyl- 
ethylenediamine dipenicillin G injec- 
tion to prompt complaint. In a few 
instanees the child was unwilling to 
bear weight on the affected leg and 
buttock for twenty-four hours after 
injection. 


DISCUSSION 


The results of this study seem to 
indicate an alleviation of the signs 
and symptoms of acute purulent oti- 
tis media comparable to that ex- 
pected from any available thera- 
peutie agent and technique, i.e., ces- 
sation of symptomatology usually 
within twenty-four hours (always 
within forty-eight hours), eventual 
complete clearing of infection in every 
ease (usually within four days), and 
complete absence of serious compli- 
cations (a better response than that 
obtained with frequent injections of 
erystalline penicillin.» © However, in 
this case these results were achieved 
with a single injection of repository 
penicillin with or without a single in- 
jection of procaine penicillin. And 
as no significant difference is appar- 
ent between the response of patients 
who did or did not receive additional 
procaine penicillin, it may be con- 
eluded that dibenzylethylenediamine 
dipenicillin G alone is adequate for 
the treatment of purulent otitis 
media. 

A major therapeutic problem in 
otitis media has been the relative in- 
ability of the physician to control 
the patient so that sufficiently large 
and prolonged dosages of antibiotic 
agents are received. Because of cost, 
the difficulties of oral administration 





to children, and the reluctance of 
both parent and doctor to continue 
therapy after the patient is asympto- 
matic, therapy of this disease is often 
inadequate, and relapses, complica- 
tions, and progressions are still un- 
fortunately common. The use of a 
single parenteral administration of 
dibenzylethylenediamine  dipenicillin 
G accomplished by the doctor obvi- 
ates these difficulties and initiates an 
adequately prolonged therapeutic 
course which cannot be obstructed by 
later reconsiderations. 

In some instances the repository 
penicillin was effective where other 
therapeutic agents had failed and 
this appeared to be chiefly conse- 
quent to prolongation of effect. In 
no instance was it necessary to use 
additional therapeutic agents or tech- 
niques to achieve complete cure. 
Thus, dibenzylethylenediamine dipen- 
icillin G appears to be the agent of 
choice in acute purulent otitis media. 
The only significant drawbacks to its 
use are the frequent occurrence of lo- 
cal pain at the injection site and the 
prolongation of sensitivity reactions 
when these occur (although reactions 
apparently do not persist for the full 
duration of effectiveness’). 

This study also demonstrated the 
effectiveness of this agent against the 
chronic pharyngeal lymphoid hyper- 
trophy which often predisposed to 
otitis media. In many instances 
marked adenoid and tonsil hyper- 
trophy which had persisted and been 
associated with frequently recurring 
acute pharyngeal and otie infections 
for many months was greatly reduced 
after repository penicillin adminis- 
tration. Often where surgical exci- 
sion of hypertrophied lymphoid tis- 
sue would have been considered es- 
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sential, this therapy alone resulted in 
sufficient reduction of diseased tissue. 


CONCLUSION 
A single injection of dibenzylethyl- 


enediamine dipenicillin G constitutes 


effective therapy of purulent otitis 


media. 


A portion of the dibenzylethylenediamine 
dipenicillin G used in this study was kindly 
supplied by Wyeth, Ine. (Bicillin, Wyeth). 

The cooperation of the staff of the Pedi- 
atric Outpatient Clinic, Fort Meade Army 
Hospital, in the conducting of the study was 
greatly appreciated. 
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CONGENITAL DEFECT OF THE GASTRIC MUSCULATURE WITH 


SPONTANEOUS PERFORATION 


Report oF Five Cases 


HERBERT BRAUNSTEIN, M.D. 
CINCINNATI, OHIO 


peepee rupture of the stom- 
ach is a rare entity. The litera- 
ture contains relatively few recorded 
cases, and many of these have been 
proved to be secondary to spontaneous 
gastric ulceration’ *''* 1° or have 
heen attributed to gavage feeding.* * 
* 4 A smaller group apparently have 
been due to congenital defects in the 
gastric wall (Table 1), but in only a 
few of these have eareful histologic 
studies been described. In the ease re- 
ported by Potter,’ histologie studies 
demonstrated a large segment in which 
the gastric musculature was absent 
adjacent to an area of perforation. 
Herbut® demonstrated a museular de- 
feet through the center of which a per- 
Burnett and 
Halpert? reported a case of rupture of 
the stomach in an infant with pyloric 


foration had occurred. 


atresia. Histologic examination re- 
vealed marked thinning of the mus- 
cularis in the region adjacent to the 
point of perforation. Ross and asso- 
ciates,'! in one ease observed at lapa- 
rotomy, found two defects. It seems 
likely from their gross description that 
this was also an instance of congenital 
muscular defect. In a second patient, 
they made no mention of the appear- 
ance of the gastric musculature. This 
was likewise the case in the patient re- 


ported by Tow and Ross.** Dunham 


From the Department of Pathology, Uni- 
versity of Cincinnati and the Cincinnati Gen- 
eral Hospital. 
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and Goldstein* reported perforation in 
an infant fed by gavage after the on- 
set of abdominal manifestations. This 
was probably the result of a gastric 
wall defect, although the gastric mus- 
culature was not deseribed. The gross 
and microscopic appearance of the 
muscularis is not described in the re- 
port of Pendergrass and Booth,’ but 
the presence of two separate perfora- 
tions suggests that this case also falls 
into the same group. There have been 
cases of spontaneous gastric rupture 
described in adults. These have ap- 
parently been secondary to pylorie ob- 
struction® and prolonged vomiting" 
but there has been no instance of con- 
venital defect documented in this 
group. 

Five cases of ruptured stomach in 
infants have been observed at the Cin- 
cinnati General Hospital between 1948 
and 1953. 
encountered at necropsy and one dur- 


Four of these have been 


ing surgical exploration. They are re- 
ported in the belief that they repre- 
sent a consistent clinical and patho- 
logical entity. 


CASE REPORTS 


Case 1 (CGH No. 238424, Necropsy 
48-263).—A premature Negro female 
was born at 30 weeks’ gestation by 
breech delivery. The mother was a 24- 
year-old woman with a history of three 
weeks of vaginal bleeding prior to de- 
livery. Seven previous pregnancies 
had resulted in five abortions and two 
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TABLE I. 


| BIRTH | 
WEIGHT | AGE AT 
REPORT (GRAMS) ONSET 
Dunham and +,166 4 da. 9 da. 
Goldstein+ 
Tow and 3,180 3 da. 3 da. 
Ross! 
Herbut Full term da. 5 da. 
Pendergrass 200 + da. 5 da. 
and Booth? (explored 
da. ) 
Burnett and 2.255 Lda 2 da. 
Halpert2 (explored 
da. ) 
Ross, Hill and 2.975 3 da 3 da. 
Haast! 
2,890 2 da. Operated 
Potter ? ? ? 
Present series 
Case 1 810 10 da. 11 da. 
Case 2 3,420 2 da. t da. 
Case 3 1,315 3 da. 3 da. 
Case 4 3,510 9 da. 9 da. 
Case 5 1,880 5 da, 5 da. 


(surgical explora- 


tion) 


normal infants. A serologie test for 
syphilis was negative. The infant 
weighed 810 grams at birth and ex- 


hibited cyanosis which responded to 
stimulants and oxygen. At 36 hours 
of age, subeutaneous hypodermoclysis 
was administered. At 3 days, gavage 
feeding was instituted. The child did 
well until the tenth day, when respira- 
tory. difficulty and cyanosis appeared. 
Stimulants and artificial respiration 


provided temporary improvement. <A 
short time thereafter, abdominal dis- 
tention was noted, there was expec- 
toration of clear fluid, and cyanosis 
reappeared. 


Death occurred on the 
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CASES oF SPONTANEOUS GASTRIC RUPTURE IN THE MEDI 


| 


CLINICAL FINDINGS 





\L 


Cyanosis; respiratory difficulty; abdominal 


distention; vomiting 
Cyanosis ; 
distention; emesis; fever 
Cyanosis; respiratory distress; 
abdominal distention 


‘yanosis; respiratory 


difficulty ; 


at 3 abdominal distention 
Cyanosis; respiratory distress; abdominal 
at 1 distention 
Cyanosis; respiratory distress; 
distention 
at 2 da. Cyanosis; respiratory difficulty; abdominal § 


distention; bloody emesis 


Cyanosis; respiratory difficulty; abdominal 
distention; expectoration of clear fluid 
cyanosis; 


Melena; coffee-ground emesis; 


labored respirations; abdominal disten- 
tion 
Cyanosis; respiratory difficulty; watery 


discharge from nostrils 


Dyspnea; cyanosis; abdominal 


(melena on 5th da.) 


Feedings refused; emesis; abdominal 


eleventh day, six hours after the onset 
of symptoms. 

At autopsy, fourteen hours post 
mortem, the infant weighed 745 grams. 
The abdominal cavity was filled with 
yellow, curded material and there was 
a generalized peritonitis. On _ the 
greater curvature of the stomach, near 
the cardia, there was a_ perforation 
measuring 1 em. in diameter. The in- 
tracranial contents exhibited diffuse 
subarachnoid and right intraventricu- 
lar hemorrhage. 

Microscopic examination 
acute bronchitis, aspiration 


revealed 
pneu- 


emesis; 


abdominal : 


respiratory distress, abdominal 


emesis; 





distention 


dis 
tention; respiratory difficulty; cyanosis 
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LIVERATURE PROVED OR PRESUMED DUE TO CONGENITAL DEFECT IN THE MUSCULARIS 
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— After onset 
cardia 
— None 


— After onset 


cavity 


Free 
( avity 


Free 


— 5th da. 3 em. rent, anterior midportion of Absent muscularis in 5 mm. 
stomach, near greater curvature; segment about perforation; 
generalized peritonitis other areas of hypoplasia 

and aplasia 
air in peritoneal None 2.5 to 3 em. tear in proximal third, None 
avity; negative greater curvature; generalized 
Lipiodol enema peritonitis 


air in peritoneal Intratracheal 
oxygen at terior, 
birth for 5 
min. 
air in peritoneal None Pyloric 
vature 
air in peritoneal None 
air in peritoneal None 
region 
? None 


— At 3rd da. 
ture, 


demonstration 
of free air 


-- None 2 


em. perforation along greater Attenuation of muscularis 
curvature near cardia in thinned- around area of perforation; 
out area; generalized peritonitis total absence in 1 cm. seg- 


monia, and acute peritonitis. Sections 
from the edge of the perforation in the 
stomach revealed complete absence of 
the gastric musculature. For a dis- 
tance of 7 mm. from the defect, the 
wall consisted only of mueosa, mus- 
cularis mucosae, a thin submucosa, and 
serosa (Fig. 1). The edge of the tear 
was virtually entirely devoid of in- 
flammatory reaction. Additional see- 
tions of the stomach were not avail- 
able for examination. 


Casr 2 (CGH No. 251620, Necropsy 
49-298) —A full-term Negro female 


Rupture, greater curvature near Inflammatory reaction; muscu- 


Perforation, anterior portion 
greater curvature near cardia 

Rupture, greater curvature, mid- Normal mucosa, submucosa, 
portion, with defect in muscu- 
laris about edge. 2 small defects 
in posterior wall 

Surgically repaired perforation an- No microscopic evidence of 

lesser curvature. 

perforation, 0.5 cm. in diameter, (?) 

greater curvature 

atresia ; 

center of red area, greater cur- 


Rupture, fundus, greater curvature Muscularis (?) 


Greater curvature rupture at fun- None 
dus with muscle defect; similar 
lesion anterior wall, prepyloric 


1 em. perforation, greater curva- Complete absence of muscularis 
near 
peritonitis 
Free air in peritoneal After roentgen Thinned-out 
cavity outlining fal- 
ciform ligament 


segment of gastric Absence of musculature in 3 
wall near cardia containing per- 
foration sealed off by omentum; 
generalized peritonitis 

















































laris (?) 
Post mortem changes; perito- 
nitis; muscularis (?) 


absent muscularis 


Large ulcer; necrosis; muscularis 


in Thinning of muscle coats about 


perforation 
perforation 


q Thinning and disappearance of 
muscularis at edye of defect 
in segment of 7 mm. about 
perforation 


cardia; generalized 


° 


mm, segment about perfora- 
tion 


ment surrounding; hypoplas- 
tic foci in muscularis from 
other areas. 


infant was delivered in normal fashion 
on May 14, 1949. The mother was 
healthy, and aged 18 years. A single 
previous pregnancy had resulted in a 
normal, full-term infant. The patient’s 
birth weight was 3,420 grams. At 2 
days, melena and emesis of coffee- 


ground material were noted. There 
were cyanosis, labored respirations, 
and abdominal distention. Tempera- 
ture was 96° F. 

Red cells of the blood numbered 


4,730,000 per cubic millimeter, and 
hemoglobin was 17.6 grams per 100 
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e.c. The platelet count was 240,000 
and prothrombin time was 9.6 sec. 
(usual control about 13 see.). Bleed- 
ing time was 1 min., 30 sec.; clotting 
time was 3 min. The infant’s blood 
type was O, Rh negative. 
Roentgenograms of the abdomen re- 
vealed haziness, suggestive of fluid. 
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lants. Oral gavage with calcium chlo- 
ride was begun the morning after the 
onset of symptoms. Cyanosis and ab- 
dominal distention persisted and there 
were repeated episodes of respiratory 
distress. Death occurred at 4 days of 


age, thirty-six hours after the onset of 
symptoms. 





Fie. 1 (Case 1) Section is prepared at the edge of the perforation. The abrupt loss of 
muscularis is well shown. Other coats of the gastric wall are undisturbed. (H & E stain, 
x 25.) 


(Case 
position. 


Fig. 2 
right 
cavity outlines the falciform ligament. 


2).—Roentgenogram in up- 
Free air in the abdominal 


Flat and erect studies showed a dilated 
loop of small intestine and free air un- 
der the diaphragm outlining the faleci- 
form ligament of the liver (Fig. 2). 
A chest film was negative. 


Treatment consisted of antibiotic 


preparations, vitamin K, and stimu- 








Fig. 3 (Case 2).—The point at which the 
muscularis is discontinued near the margin 
of the perforation reveals marked congestion 
and an inflammatory exudate reflecting the 
peritonitis. (H & E stain, x90.) 


At autopsy, ten hours post mortem, 
the child weighed 3,140 grams and 
showed abdominal distention. The 
lungs were congested. The peritoneal 
cavity was filled with cloudy, bile- 
stained fluid, and fibrinous exudate 
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covered the entire serosal surface. The 
omentum was adherent to a thinned- 
out segment of gastrie wall near the 
eardia. In this region there was a 
large perforation. There was appar- 
ent softening of the adjacent mucosal 
surface, and the opening was partia ly 
sealed by omentum. 

Microscopie studies demonstrated 
evidence of pulmonary aspiration of 
gastric contents. Adjacent to the per- 
foration of the stomach, there was an 
area measuring 3 mm. in extent in 
which the musculature was absent 
(Fig. 3). In this region, the wall con- 
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livery had been uneventful. The child 
was slightly eyanotie at birth, but re- 
sponded without difficulty. The ab- 
domen was noted to be slightly dis- 
tended. Three days after birth, cya- 
nosis and respiratory difficulty sud- 
denly became manifest. The skin was 
noted to be yellow at this time. Thin, 
watery discharge appeared at the nos- 
trils, but no intubation was attempted. 
Death occurred very shortly after the 
onset of symptoms. 

At autopsy, four hours post mortem, 
the infant weighed 1,445 grams, and 
did not appear to be icteric. The ab- 





Fig. 4 (Case 3). 


ent. 
(H & E stain, X25.) 

sisted of all normal layers except the 
muscularis. In other sections made at 
random in other portions of the gastric 
wall, the muscle coat appeared intact. 
Congestion of the vessels of the gastric 
submucosa, some hemorrhage, and 
serosal neutrophilic collections were 
noted adjacent to the area of perfora- 
tion. 


Case 3 (CGH No. 288887, Necropsy 
52-462).—A 1,315 gram Negro male 
was born spontaneously at 28 weeks’ 
gestation on Sept. 8, 1952. The mother 
was 34 years old, and had had eight 
previous pregnancies. These had re- 
sulted in four normal infants and four 
abortions. The present labor and de- 





Near the marein of the perforation the absence of muscularis is appar- 
Note the abrupt cessation of the muscle coat but the retention of the muscularis mucosae. 
on 


dominal cavity contained much yellow- 
ish, viscid fluid and a plastie exudate, 
maximal in the left upper quadrant. 
Near the cardia of the stomach, along 
the greater curvature, was a large 2.0 
em., irregular rent, in an area of 
marked thinning of the gastrie wall. 
There was apparent hemorrhage in the 
thinned-out segment surrounding the 
perforation. 

Microscopie sections revealed atten- 
uation of the gastric musculature 
about the area of disruption, and im- 
mediately contiguous with it, the mus- 
eularis was completely lacking (Fig. 
4). In this region, measuring 1 em. 
on all sides, the wall consisted of mu- 








cosa, muscularis mucosae, submucosa, 
and serosa. Adjacent to the lesion, 
fibrinopurulent peritonitis and areas 
of hemorrhage into the gastrie wall 
were noted. Sections prepared from 
other areas of the stomach, far re- 
moved from the point of rupture, 
showed several foci in which the mus- 
eularis was strikingly hypoplastic. 


Fig. 5 (Case 4).—Photograph of the ab- 
dominal content at autopsy. The liver is re- 
flected to show the gastric perforation through 
which a food mass protrudes. There is gen- 
eralized peritonitis. 


Case 4 (CGH No. 291531, Necropsy 
52-648).—A full-term Negro male in- 
fant weighed 3,510 grams at birth on 
Dee. 7, 1952. The mother was 17 years 
old and had had a previous pregnancy 
with delivery of a normal child. She 
was known to have inadequately treated 
syphilis, and a serologie test for syph- 
ilis was positive. The blood was Rh 
negative. Labor and delivery were 
normal. 

On the day following birth, the child 
was noted to be icteric. The liver was 


enlarged and a precordial systolic mur- 
Cardiac rate was 188, 


mur was heard. 
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temperature 101° F. Laboratory 
studies at this time revealed the hemo- 
globin to be 16.0 grams per 100 c.c.; 
a white blood cell count was 8,800, 
with 80 per cent neutrophils. The 
serum bilirubin was 42 mg. per cent. 
A blood eulture yielded no growth. 
The cord blood withdrawn at delivery 
gave a positive serologic test for syph- 





Fig. 6 (Case 4).—A close-up view of the 
rupture site. Segmental thinning of the gas- 
tric wall about the orifice may be detected. 


ilis, a negative Coombs test, and was 
type B, Rh negative. 

An exchange transfusion was admin- 
istered, following which the serum bili- 
rubin was 23.6 mg. per cent and the 
hemoglobin 14.8 gram per cent. Anti- 
biotic therapy appeared to result in 
improved hydration and food con- 
sumption. On the fourth day, icterus, 
hepatomegaly, and a cardiae murmur 
persisted and it was noted that the 
fontanels were bulging. Cerebrospinal 
fluid was secured revealing 250 white 
blood cells (50 per cent neutrophils) 
and 300 erythrocytes. The cerebro- 
spinal fluid protein was 50 mg. per 








ems 


> me 








3 
¢ 





Sa 
a Ee ele 


none! 











BRAUNSTEIN: DEFECT OF GASTRIC MUSCULATURE 61 


cent; glucose was 36 mg. per cent; the 
chloride was 128 meq. per liter. Cul- 
ture of the fluid and of the blood re- 
moved at the same time yielded no 
growth. The serum bilirubin was 28 
mg. per cent. A second exchange 
transfusion was carried out, following 
which the serum bilirubin was 22.5 


peritoneal cavity contained air and 
milklike liquid, in which floated 
eurded, solid material. Maximal 
amounts were present in the left up- 
per quadrant. Only slight peritoneal 
exudate was noted. Adjacent to the 
greater curvature, in the anterior mid- 
portion of the stomach, there was a 





Fig 7 (Case 4).—There is attenuation and eventual aplasia of the muscular layer but 
preservation of the other coats including the muscularis mucosae. Edema and mild inflamma- 


tion appear adjacent to the area of perforation. 


mg. per cent. Antibiotic therapy was 
continued and, on the fifth day, gavage 
feeding was instituted. Shortly there- 
after, bloody stool was noted. On the 
following day, the serum bilirubin was 
13.4 mg. per cent. Subsequently, the 
temperature returned to normal levels 
and respirations improved. 

On the ninth day, marked dyspnea 
and cyanosis supervened. The abdo- 
men was considerably distended. Two 
hours later, the child died. 

At autopsy, seven hours after death, 
the infant weighed 3,180 grams. The 
abdomen was distended. The lungs 
were hyperemic and subcrepitant, and 
the heart was not remarkable. The 


(H & E stain, x90.) 


large rent in the wall, which meas- 
ured 3 em. in diameter. Curded mate- 
rial filled the stomach and protruded 
from this orifice (Fig. 5). The adja- 
cent gastric wall was thinned out and 
congested (Fig. 6). No peptic ulcera- 
tion was noted. Permission to examine 
the head was not granted. 
Microscopically, in the region of the 
tear, and in numerous other areas of 
the stomach, the musculature was de- 
fective. It consisted of only a few 
fibers and, in some instances, there was 
no muscularis at all (Fig. 7). Adja- 


eent to the perforation, this change 
extended for a distance of 5 mm. 
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Case 5 (CGH No. 294855).—A pre- 
mature infant was born April 5, 1953, 
at 36 weeks’ gestation, with a birth 
weight of 1,880 grams. The mother 
was healthy, 33 years old, and had had 
ten previous pregnancies. These had 
all resulted in healthy full-term in- 
fants. The labor and delivery, which 
were normal, followed premature rup- 
ture of the membranes. At birth, there 
was gangrene of the left foot of the 
infant. There was also right talipes 
equinovarus. The temperature was 
100° F. The left foot was amputated 
promptly. Microscopic examination 
revealed gangrene, the cause being in 
apparent. Antibiotie therapy and nor- 
mal feedings were given, and the child 
responded well. On the fifth day, feed- 
ings were refused and vomiting began. 
Abdominal distention, respiratory dif- 
ficulty, and cyanosis rapidly appeared. 

Roentgenographiec examination of 
the abdomen revealed fluid aceumula- 
tion and much free air in the erect 
examination. A Lipiodol enema was 
negative. 

The patient was taken to the oper 
ating room and a laparotomy per 
formed. The peritoneum contained 
much bile-stained fluid and free air. 
Loops of intestine were covered with 
bile-stained, fibrinous exudate. In the 
proximal third of the greater curva 
ture of the stomach, a longitudinal per- 
foration measuring 2.5 to 3 em. was 
found. The surrounding stomach was 
hyperemic and appeared contused. 
Milk clot oozed from the opening. The 
defect was sutured through healthy 
wall and the peritoneal cavity aspi 
rated. No biopsy was made. The in 
fant survived this procedure despite a 
stormy postoperative course. At the 
time of writing, the infant was doing 
well in the hospital.* 


DISCUSSION 


In the absence of histologie confirma- 
tion, the last ease deseribed may only 


The preoperative diagnosis rendered in 
this case was ruptured intraabdominal viscus. 
This was made by Dr. Mark Dine in whos« 
care the patient was admitted The surgical 
repair was carried out by Dr. C. Marshall 
Lee 


OF PEDIATRICS 


be presumed to fall within the cate- 
gory of congenital defect of the gastric 
musculature. There is a striking simi- 
larity to one of the two eases reported 
by Ross and associates,"' cited above. 
The spontaneous character of the phe- 
nomenon, the gross appearance of the 
lesion in situ, and the lack of history 
of trauma or other contributory factor 
would lead one to consider the con- 
genital defect as a likely explanation. 

The other four cases are strikingly 
similar to the previously documented 
cases in which a defect was demon- 
strated in the musculature of the stom- 
ach. In three of our patients, intuba- 
tion with polyethylene tubing had been 
instituted. However, in Case 2, in- 
tubation was not carried out until 
after the onset of symptoms, and roent- 
genologic evidence of perforation had 
been obtained. In Case 4, random 
microscopic sections revealed multiple 
defects in the muscularis in addition 
to that in the area of the rupture. 
Case 3 exhibited a well-defined area of 
aplasia of the musele coat in the re- 
gion of disruption. It is reasonable 
to conclude that, while intubation may 
have been a contributory factor in 
these eases, the essential underlying 
condition was a mural defect. 

The fact that five such cases have 
appeared in a period of five years in- 
dieates that this condition is probably 
more common than previously sus- 
pected. In view of the salvage by sur- 
gical correction of the perforation in 
Case 5, it is obviously exceedingly im- 
portant that the syndrome be recog- 
nized promptly. The symptomatology 
has been uniform both in our cases and 
in the cases previously cited from the 
literature. It is of interest that re- 
spiratory difficulty and cyanosis may 


These 


precede abdominal distention. 
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signs are presumably due to aspiration. 
Watery discharge from the nose and 
mouth occurs as frequently as regurgi- 
tation of gastric contents. Roentgen- 
ologie evidence of free air in the peri- 
toneal cavity with the patient in the 
upright or lateral decubitus position 
important feature. 
Abdominal exploration is necessary at 
an early time if the infant is to have 
any chance of survival. In the single 
repaired, was per- 
formed only a few hours after the 
Other patients 
succumbed six hours, thirty-six hours, 
less than one hour, and two hours after 
the onset of the symptoms. It should 
be noted that prematurity and debility 
may shorten the period of survival. 


is an diagnostic 


case exploration 


onset of symptoms. 


SUMMARY 


1. Five cases of spontaneous neo- 
natal rupture of the stomach are re- 
Four of 
strated at autopsy, one on surgical ex- 


ported. these were demon- 
ploration. 
2. The four autopsied cases revealed 
defect in the 
the rupture 
sites, and frequently elsewhere in the 


histologic evidence of 
gastric musculature at 
stomach. No etiological factor was ob- 
vious in the case observed at laparot- 
omy. 

3. The eases present a uniform clin- 
ical picture and constant pathologic 
findings. 

4. Immediate 


recognition, surgical 


exploration, and repair offer the only 
chanee for survival. 
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ype Kety and Schmidt' devel- 
oped the nitrous oxide method for 
the 
flow, no practical means of estimat- 


determination of cerebral blood 


ing cerebral metabolism was avail- 


able. Although certain assumptions 
must be made coneerning its use, the 
validity of the technique has been 


well established? Kety, Scheinberg, 
and others have shown this method to 
be satisfactory for adults, but to date 
have reported no studies in infants 
children. the 
outlined by and 


Schmidt are applicable in young chil- 


or small However, 


principles Kety 
dren if the method for gas analysis 
utilizes small amounts of blood.‘ 
This paper summarizes the results of 
thirty-six determinations of cerebral 
blood flow and cerebral oxygen con- 
sumption in thirty-three subjects in 
Most of the 
the 


The results 


the pediatric age group 
had 


nervous system. 


patients severe defects of 
central 
indicate that 


between cerebral 


there is a direct corre- 


lation eon- 


sumption and mental ability. 


oxygen 


METHOD 


Details for the determination of 
cerebral blood flow by a modification 
From the Department of Pediatrics, Tem- 
ple University School of Medicine and St. 


Hospital for Children. 

was made possible, in part, by 

from the Mead Johnson 

& Company and from the Pennsylvania So- 

ciety for Crippled Children and Adults, Inc. 
This material was submitted in partial ful- 

fillment of the requirements for the degree of 


Christopher's 
This study 
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Master of Science in Pediatrics, Temple Uni- 
versity School of Medicine. 

*On active duty with the United States 
Navy. 
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of the nitrous oxide method 


elsewhere.* 


appear 


A mixture of nitrous oxide (15 per 
cent) and oxygen (85 per cent) was 


used initially because of its ready 


availability and low cost.*  Pre- 


liminary inhalation of 100 per cent 
oxygen for twenty to thirty minutes 


was then necessary to wash excess 
nitrogen from the blood before the 
study was begun. Because the in- 
halation of high concentrations of 
oxygen is known to lower cerebral 
oxygen consumption, and perhaps 
also cerebral blood flow, a commercial 
mixture of nitrous oxide (15 per 


cent), nitrogen (65 per cent), and ox- 
ygen (20 per cent) is now used.® * ® 
This is more physiologic, and does 
away with the necessity for the pre- 
liminary inhalation of oxygen, since 
a negligible amount of nitrogen is 
washed out of the blood during the 
procedure. Actually, no significant 
difference in cerebral blood flow was 
noted in the three patients (Cases 14, 
16, 18) studied both 
but for both practical and theoretical 


with methods, 


reasons, the latter technique seems 
preterable. 
The subjects were sedated with 


Seconal, atropine sulfate, and mor- 


phine sulfate in dosages similar to 


given prior to general anes- 
thesia. If the child is properly se- 
dated and restrained, the needles can 
be placed in the internal jugular bulb 


and the femoral artery with no more 


those 
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difficulty than for routine parenteral 
fluid therapy.* Unusually restless pa- 
tients have been given Sodium Pento- 
thal intravenously while the needles 
were being inserted. Since large 
doses of a barbiturate are known to 
decrease cerebral oxygen consumption, 
minimal doses were employed.® *® ™ 
Each of these children could respond 
vigorously to painful stimuli, and it 
is not felt that the results reflect any 
More- 
over, in the relatively normal chil- 


significant effect of sedation. 


dren tested, the values for both cere- 
bral blood flow and oxygen consump- 
tion were comparable to those found 
in unsedated adults. At present it 
would appear that a greater error 
might be introduced if the subject 
cried, hyperventilated, or was un- 
usually apprehensive.'? 

No complications of significance 
have occurred in sixty-five suecess- 
ful determinations. 
the external auditory canal may be 
entered if the needle directed toward 
the internal jugular bulb is pointed 
In one infant with 


In small infants, 


too far cephalad. 
severe hydrocephalus, the subarach- 
noid space was entered; except for 
the presence of blood-tinged cerebro- 
spinal fluid for two days, no other 
complications occurred in this pa- 
tient. 

Gas analyses are performed by the 
syringe analyzer method of Scho- 
lander and associates, the details of 
which are available elsewhere.’® ** *° 
A 1 ml. specimen of blood is adequate 
for the determinations of nitrous 
oxide and of oxygen in triplicate. 
The method has been shown to be 
quite accurate when compared with 
the method of Peters and Van Slyke 


which requires a much larger volume 
ot blood. 
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SUBJECTS 

The ages of the patients studied 
ranged from 2 days to 8 years. 
Twenty-nine were less than 4 years of 
age, and nineteen were less than 2. 

One child (Case 5) was studied 
after he had recovered from laby- 
rinthitis; with the possible exception of 
a boy with a behavior problem (Case 
8), he was the only child without a 
history of convulsions or other neuro- 
logical disorder. Many of the pa- 
tients had severe defects of the cen- 
tral nervous system. 

Except for the two newborn infants, 
the subjects reported upon can _ be 
divided into two groups according to 
mental ability. The sixteen children 
in the first group had developmental 
quotients ranging from normal to 60 
per cent. Four of these patients had 
arrested hydrocephalus, two had a his- 
tory of febrile convulsions, and three 
had some motor involvement. The 
fourteen children in the second group 
were untrainable, their developmental 
quotients being not more than 30 per 
cent of normal. These included a 
eretin, two mentally retarded chil- 
dren .with ecarotid-jugular anastomo- 
sis, four infants with hydrocephalus, 
and two with cerebral palsy. 

One of the newborn infants studied 
(Case 31) had an extensive, inopera- 
ble myelomeningocele; though there 
was no clinical evidence of hydro- 
cephalus at the time of the examina- 
tion, a moderately severe progressive 
hydrocephalus has sinee developed. 
The second infant (Case 32) had mi- 
ecrophthalmia and microcephaly; au- 
topsy at age 3 months showed dilated 
ventricles and lissencephaly**® (studies 
for toxoplasmosis were negative). 














THE 





RESULTS 

The results are presented in Table I. 
Cerebral blood flow (CBF) and cere- 
bral (CMRO,) 


are seen to vary according to mental 


oxygen consumption 


ability. The mean cerebral blood flow 


is significantly lower in the children 
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With the exception of the two cases 


of hydranencephalus, oxygen con- 
sumption is less than 2.0 ¢.c. per 100 
Gm. per minute in the subjects with 
a developmental quotient of less than 
30 per cent. In general, the results 


indicate that the cerebral metabolism 





with very low developmental quo- of the severely retarded child may 
TABLE I 
CBF CMRO, 

AGE c.c./100 | (A-V)O, | c.c./100 

CASE | DIAGNOSIS D.Q. | (MO.) |GM/MIN.| VOL. % | GM/MIN. 
1 Postinfantile diabetic syndrome 100 3 52 7.2 4.1 
2 Hydrocephalus (postoperative) 75 42 62 6.5 4.0 
3 Convulsions (febrile) 100 27 71 5.5 3.9 
4. Convulsions (febrile) 100 15 62 5.9 3.6 
5 Cerebral palsy athetoid 70 36 70 5.0 3.5 
6. Convulsions (febrile) 100 14 56 6.1 3.5 
f Labyrinthitis 100 30 60 5.2 3.1 
8. Hydrocephalus (mild) 80 72 68 4.6 3.1 
9, Retardation 65 30 44 5.6 2.9 
10. Behavior problem 100 48 59 4.7 2.8 
11, Retardation 70 8 60 4.6 2.8 
12. Retardation 60 24 71 3.9 2.8 
13. Retardation 70 54 70 3.7 2.6 
14, Hyrocephalus (mild) 60 9 55 4.4 2.5 
15. Retardation 75 13 66 3.8 2.5 
16. Hydrocephalus (mild 80 84 56 4.3 2.4 
Average 32 61 5.1 3.1 
17. Hydranencephalus <30 4 35 6.7 2.3 
18, Hydranencephalus < 30 18 34 6.1 2.1 
19A. Hydrocephalus <30 7 27 6.7 1.8 
B. Hydrocephalus postoperative) <30 9 37 4.9 1.8 
20. Microcephaly—spastic quad. <30 19 26 6.9 1.8 
21. Retardation, after Beck-MeKhann <30 48 72 2.2 1.6 

- procedure 
22 Microcephaly—spastic quad. < 30 26 33 4.9 1.6 
93. Hydrocephalus severe ) < 30 5 23 6.5 1.5 
24. Retardation, after Beck-MeKhann <30 84 70 1.9 1.3 
procedure 

25. Retardation < 30 30 24 5.4 1.3 
26. Hypothyroid <30 6 25 4.5 1.2 
27. Hydrocephalus (severe) < 30 9 25 4.4 1.1 
28. Hydrocephalus (severe) <30 7 26 3.8 1.0 
29. Microcephalus < 30 7 27 3.8 1.0 
30. Atonie diplegia <— 30 24 47 2.0 0.9 
Average 21 35 4.7 1.5 
31. Meningomyelocele 2da. 23 8.6 2.1 
32. Multiple anomalies 10 da. 15 7.5 1.1 
33. Hydrocephalus (severe) 19 da. 18 6.9 1.2 

tients; this difference would be even be lower than that of the uncon- 


more marked if the two children with 
earotid-jugular anastomosis were not 
ineluded The 


arteriovenous oxygen difference is es- 


(see discussion below). 


sentially the same in the two groups. 





scious adult. (Table IT.) 

In the children with hydrocephalus, 
the results varied according to men- 
tal ability, as they did in the other 


patients. Marked depressions of cer- 
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ebral blood flow and oxygen con- 
sumption were noted in those pa- 


tients with severe mental and physi- 
eal retardation. A discouraging and 
unexplained finding is that a reduc- 
tion of increased intracranial pres- 
sure in those patients is not followed 
by a significant increase in cerebral 
(see 19, Table 1). 
Two hydrocephalie infants were stud- 
ied before and after subarachnoid- 
peritoneal shunts, and no increase in 
cerebral oxygen consumption could 
demonstrated postoperatively. 
Other patients studied only postop- 
eratively showed values varying ac- 


metabolism Case 


be 


gesting that the cerebral blood flow 
and metabolism were not influenced 
by the surgery. A similar situation 
has reported in adults with 
brain in whom the cerebral 
blood flow and oxygen consumption 
did not inerease after ventricular 
drainage.'* *8 

The two infants with hydranen- 
cephalus (virtual absence of the cer- 
ebral cortex, demonstrated by elec- 





been 
tumors, 


troencephalogram, pneumoencephalo- 
gram, and surgical ex ploration) 
showed curves of cerebral blood flow 





: similar to those found in _ hydro- 
1 cephalie children with severe retar- 
3 dation.’® However, the cerebral ox- 
} ygen consumption was higher in each 


case, perhaps because the subcortical 
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structures are normal, and therefore 
utilizing oxygen at a normal rate. In 
very young rats and puppies, the sub- 
cortical structures have a_ higher 
rate of oxygen consumption than the 
cortex; as development continues, a 
progressive wave of increasing me- 
tabolism advances rostrally, so that 
in the adult brain, the gray matter 
has a much higher rate of oxygen 


utilization than the white mat- 
ter.2” 21522, There are no studies to 
suggest at what age these changes 
occur in the human brain, but the 


results here indicate that the subecor- 


tical tissue still has a fairly high 


cording to their mental ability, sug- metabolic rate at 18 months of age. 
TABLE II 
NORMAL 
ADULTS 
SCHEIN- 
NORMAL BERG COMATOSE 
ADULTS AND ADULTS D.Q. > 60 D.Q. < 30 
KETY2 STEAD? SCHMIDT!7 TABLE I TABLE I 
CBF 
c.c./100 Gm./min. 54 66 63 61 35 
CMRO, 
e.c./100 Gm./min. 3.3 3.8 1.9 3.1 1.5 


Several authors have commented on 
the high oxygen consumption of cer- 
ebral structures undergoing myelina- 


tion, and it is known that this proe- 


ess is still quite active at this age.” 
The absence of a poorly functioning 
cortex, which might lower the total 
blood flow per unit weight of brain, 
account for the fact that the 
consumption in chil- 
dren is higher than in patients who 


may 
oxygen these 
have a cortex but are severely re- 
tarded. 

In patients with either hydroceph- 
alus or hydranencephalus, the possi- 
bility arises that the slow increase in 
amount of the inert gas in the venous 
blood (and therefore the slow cere- 


bral blood flow) might be partially 














accounted for by the absorption of 
gas into the excess volume of cerebro- 
spinal fluid. However, no increase in 
inert gas was demonstrable in the 
ventricular fluid of one patient after 
ten minutes of gas inhalation. 

The low cerebral metabolism of the 
one eretin studied (Case 26) could 
have been predicted on the basis of 
values reported in adults with hypo- 
thyroidism. It is interesting that in- 
ereased oxygen consumption followed 
therapy in this patient, as it does in 
myxedematous adults treated with 
thyroid extract. The fact that no in- 
crease in cerebral metabolism can be 
achieved in normal adults by giving 
them thyroid suggests that this form 
of therapy offers no hope for the re- 
tarded child who is not deficient in 
thyroid activity.” 

Two children were studied 18 and 
24 months after earotid-jugular anas- 
tomosis (Beck-MeKhann procedure). 
The contrast between the results in 
these patients and those in all the 
other children in the severely re- 
tarded group is quite striking, for 
these two cases are the only ones 
whose cerebral oxygen consumptions 
are low due to small arteriovenous 
differences of oxygen. (See Table 
Il.) It is unfortunate that these 
children were not studied prior to 
operation, but if it is aecepted that 
the cerebral blood flow was inereased 
by the operative procedure, then it 
must be assumed that cerebral oxy- 
gen consumption is low because the 
brain is simply unable to utilize the 
extra oxygen supplied. This hypoth- 
esis. is supported by the results re- 
ported in two cases of cerebral he- 
mangiomas: these patients had the 
highest values for cerebral blood 
flow recorded in the literature, but 
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because of unusually low arterio- 
venous differences their cerebral ox- 
ygen consumptions were normal.’ *° 
It would also seem reasonable to as- 
sume that the operative arteriovenous 
fistula is less effective than the in- 
tracranial hemangioma in increasing 
cerebral blood flow because the artifi- 
cial shunt is located extracranially.** 

The low cerebral metabolism found 
in the three newborn infants studied 
(Cases 31, 32, and 33) may be due to 
structural abnormalities of the cen- 
It is neverthe- 
less true that the same results might 


tral nervous system. 


be expected in normal infants, in 
view of the reduced need of the new- 
born for oxygen.** *° Studies on the 
excised cerebral tissue of rats and 
dogs show the oxygen consumption 
of the brain to be at its lowest dur- 
ing the first week of life.?° 
DISCUSSION 

In 1914, Bareroft?®? made the gen- 
eralization that, ‘‘There is no instance 
in which it can be proved that an or- 
gan increases its activity under physi- 
ological conditions without also in- 
creasing its call for oxygen.’’ He 
concluded that, ‘‘In no organ excited 
by any form of stimulus can it be 
shown that positive work is done with- 
out the blood supply having to re- 
spond to a eall for oxygen.’’ Sehmidt,"* 
in his recent 
out that there is increasing evidence 
that the brain, like the other organs 
of the body, utilizes oxygen at a rate 
directly proportional to its functional 
activity. 

One aspect of cerebral activity to 
be considered is the level of conscious- 
ness. In general, consciousness dis- 
appears in adults when the cerebral 
oxygen consumption falls below 2.0 


monograph, pointed 
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e.c. per 100 Gm. per minute, as has 


been recorded in diabetic coma, in- 
sulin shock, and Pentothal nareosis.'® 
Changes in cerebral metabolism in 
diabetic acidosis are probably the re- 
sult of an inability of the brain cells 
to utilize glucose.*” 


the utilization of glucose is decreased 


In insulin coma, 


out of proportion to the drop in cere- 
bral oxygen consumption, suggesting 
utilization of foodstuff 
than blood-borne glucose. 


some other 
The effeets of barbiturates on cere- 


have already been 


determining 


bral metabolism 
discussed. The factor 
appears to be the dose of the anesthetic 
employed. Seminarcosis 


agent pro- 


duced by intravenous injections of 
Amytal or Pentothal had no detectable 
influence on the values for cerebral 
blood flow or oxygen consumption in 
patients with schizophrenia, although 
clinieal effect was usually obtained.® 
Pentothal 
there is a sharp decrease in the ar- 


However, in anesthesia 


teriovenous oxygen difference, and 
therefore in cerebral oxygen consump- 
tiom.® 2% 22, 1% 

The level of consciousness is not the 
only clinical measurement of cerebral 
funetional activity whieh has been 
with metabolism. 


Convulsions indueed in monkeys by 


correlated cerebral 
Metrazol may elevate the rate of cere- 
bral oxygen utilization by almost 100 
As might be expected, the 
oxygen consumption of both the mon- 


per cent. 


key and human brain is depressed dur- 
ing the clinical depression that fol- 
lows a seizure.” *! 

Finally, with senile de- 
(mental deterioration in the 
without definite evi- 
arteriosclerosis) showed 


patients 
mentia 
aged, with or 
denee of 
blood 


definitely subnormal cerebral 


and flow and oxygen consumption. 





This was in contrast to patients with 
and 
without evidences of mental deterio- 


hypertension arterioscleros!s 
ration, whose cerebral metabolism was 
normal.?* 3? 

It ean be concluded from the fore- 
going discussion that a reduction in 
cerebral metabolism may be effected 
(1) by a reduction of 
cerebral blood flow without a rise in 


in two ways: 


the arteriovenous difference of oxy- 
gen; and (2) by a lowering of the 
without an 
adequate compensatory rise in cere- 
bral flow. The reduction in 
cerebral oxygen utilization recorded 
in Pentothal 
betie coma, and insulin hypoglycemia 


arteriovenous difference 
blood 
anesthesia, severe dia- 


is due to a low arteriovenous oxygen 
difference, usually accompanied by a 
slight rise in cerebral blood flow. On 
the other hand, a low blood flow ae- 
counts for the low oxygen consump- 
tion of patients in diabetic acidosis 
without coma, in brain tumors, in the 
posteonvulsive state, and in senile pa- 
tients with dementia.'* With the ex- 
ception of the two children with ea- 
rotid-jugular anastomosis (see above), 
the severely retarded patients re- 
ported in this paper are comparable 
to the latter group. 

The similarity between the findings 
in senile dementia and mental defi- 
ciency is particularly interesting, 
since both conditions are 
with intelligence, which is certainly a 
higher order of brain function than 


econeerned 


the level of consciousness. Apparently, 
however, the highest cerebral fune- 
tions, those of the psyche, cannot be 
measured by changes in cerebral me- 
tabolism; schizophrenics have been 
found to have perfectly normal cere- 
bral blood flow and oxygen consump- 
tion, even when aged and deteriorated. 
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As Kety and Sehmidt* have so pic- 
turesquely said: ‘‘The higher psychic 
functions are associated with biochem- 
ical changes so subtle and complex as 
to deseribe 
them in terms of mere oxygen utiliza- 
tion no more adequate than to predict 
the fidelity of a radio by its power re- 
quirements. ”’ 

Unfortunately, these studies offer 
little in the way of suggestions for 
therapy. The failures of carotid-jug- 
ular anastomosis, operative relief of 
pressure, and 
cerebral hemangiomas to inerease cer- 


to render any attempt 


increased intracranial 
ebral oxygen consumption, even when 
blood flow is inereased, suggest that 
one cannot improve the cerebral meta- 
bolic rate simply by inereasing the 
amount of blood flowing through the 
The only really effective means 
of increasing cerebral blood flow under 
near-physiologie conditions is by ad- 


brain. 


ministering 5 to 7 per cent carbon 
dioxide, though cerebral oxygen con- 
sumption is not changed. 

One patient (Case 32) was studied 
before and after the inhalation of 5 
for thirty 
Cerebral blood flow was in- 
creased from 15 to 25 e.c. per 100 Gm. 
per minute, but because of a drop in 
the A-V oxygen, cere- 
bral metabolism was unaffected. Sim- 
ilar results have been recorded in alka- 
losis produced by intravenous injec- 
tions of NaHCo,.** 


per cent earbon dioxide 


minutes, 


difference of 


CONCLUSIONS 

It is quite evident that there is a 
parallelism between cerebral oxygen 
and types of 
cerebral functional activity. The re- 
sults of the present study indicate 
that mental ability is also correlated 
rate. The 


consumption various 


cerebral metabolic 


with 


similar changes occurring in senile 
dementia further proof that 
changes in the higher types of cere- 
bral function are measurable by the 


offer 


techniques now available. 

The determination of cerebral blood 
and cerebral oxygen consump- 
tion should con- 
junction with other studies, in estab- 


flow 
prove helpful, in 


lishing a correct prognosis as to po- 
tential mental ability in cases where 
this was previously difficult. Ex- 
amples situations include 
those occurring in early infancy, in 


of such 


the severe cerebral palsies, in the 
blind and deaf, and in other infants 
and children whose physical disabili- 
the more usual 
It is logical that 
cerebral function is more important 


ties interfere with 


methods of testing. 


than cerebral morphology in the eval- 
uation and prognosis of the type of 
Ob- 
viously, however, more work must be 


eases under consideration here. 


done in establishing the normal range 
of values in various age groups, es- 
pecially in the early months of life. 

Results of the present study raise 
questions regarding the value of some 
neurosurgical procedures, especially 
sarotid-jugular anastomosis. It 
would appear that determinations of 
cerebral blood flow and oxygen con- 
sumption may be helpful in selecting 
patients with hydrocephalus in whom 
operative intervention may be consid- 
ered; if cerebral metabolism is al- 
ready depressed, the probability of 
improvement is very slight. 

Finally, studies of this nature offer 
a new avenue of approach in the in- 


vestigation of various neurological 
disorders for which no definitive 
morphological changes have been 
found. 
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SUMMARY 


An adaptation of the Kety ni- 


trous oxide method for the determi- 


nation of 
been described. 


cerebral blood flow has 
It is practical and 


safe for use in infants and children. 


») 


Studies of thirty-three infants 


and children, most of whom had de- 
fects of the central nervous system, 


indicate 


that a direct correlation 


exists between cerebral oxygen con- 


sumption and mental ability. 


3. Some of the theoretical aspects 


of the relation of cerebral metabolism 


to 


cerebral functional activity have 


been discussed. 


4. The potential usefulness of stud- 


ies of this nature in the evaluation 
and prognosis of children with neuro- 
logical disorders and mental retarda- 
tion has been emphasized. 


. Scheinberg, P 


. Baird, H. W., III 
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CONGENITAL DERMAL SINUS COMPLICATED BY MENINGITIS 





REPORT OF A CASE 


Mitton M 


PERLOFF, M.D. 


PHILADELPHIA, Pa, 


N 1951 Cardell and Laurance’ re- 

viewed the literature and added 
their case to the thirty-four cases of 
congenital dermal sinuses communicat- 
ing with the central nervous system 
which had previously been reported. 
In the same year Matson and Ingra- 
ham* published ten additional cases. 

Typically, this lesion consists of an 
epithelial-lined tract connecting the 
skin with the meninges. Histologically 
similar to the pilonidal sinus, the con- 
genital dermal sinus differs in that it 
may occur anywhere from the sacro- 
coccygeal area to the skull, and in its 
connection with the central nervous 
system. There may or may not be 
hair at the mouth of the sinus tract. 
One case has been reported* where the 
lesion occurred in the bridge of the 
nose. The malformation makes the 
individual susceptible, through infee- 
tion of the sinus, to subdural abscess, 
meningitis, intramedullary abscess, 
intraspinal epidermoids, and dermoid 
cysts. Local anomalies are common 
and a spina bifida is often associated 
with the lesion.’ 

Frequently found at the inner end 
of the sinus is an expanded portion 
forming a dermoid or epidermoid 
eyst.t This cystic expansion may act 
as any other mass lesion to interrupt 
neurological function by loeal com- 
pression or it may obstruct the nor- 
mal ecireulation of spinal fluid.2 The 
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most common sites have been reported 


as: 
Sacral 12 
Skull 12 
Lumbar 11* 
Thoracic i) 
Cervical 1 
Sacrococcygeal 1 


Of the ten cases reported by Matson 
and Ingraham,’ all of which involved 
the skull, two died, one became de- 
cerebrate, and one required a ven- 
triculoureterostomy because of pro- 
gressive hydrocephalus. In their se- 
ries, the diagnosis became apparent in 
60 per cent of the patients during the 
first year of life. In the eases re- 
viewed by Cardell and Laurance’ 
twenty-two of the thirty-five sinuses 
were infected, and seventeen had 
sinuses which terminated in dermoid 
or epidermoid cysts. 

The etiology of this malformation 
is believed to be the result of an un- 
equal rate of growth at the margin of 
the neural plate which folds progres- 
sively into a neural groove, a neural 
fold, and finally into a neural tube. 
At this point in its development the 
tube lies beneath the surface of the 
ectoderm and is normally detached 
from it. Incomplete cleavage, at the 
site of the deformity, between the 
cutaneous epithelial ectoderm and the 
neuroepithelial ectoderm results in a 
neural tube which earries down with 
it a narrow invagination of the skin. 
This invagination is clothed with a 


*Including the case reported here. 











mesodermal covering which is contin- 
uous with the meninges. 

Signs and symptoms produced by 
this abnormality may be divided into 
two eategories®: (1) Those referable 
to the skin lesion itself where a small 
dimple or sinus opening is usually 
noted. A subcutaneous mass is fre- 
quently present which may show a 
mild inflammatory reaction or actual 
drainage. (2) Central nervous sys- 
tem symptoms inelude (a) those pro- 
duced by the mass, (b) those pro- 
dueed by an infectious process, and 
(c) those produced by combinations 
of “a” and “b.” 

The treatment of choice is complete 
surgical excision of the entire dermal 
sinus tract from the skin surface to 
its deepest projections ineluding all 
eystie expansions, as soon as it is 
recognized and when no infection ex- 
ists.° Matson and Ingraham? describe 
a case where a dermoid eyst was found 
between the sealp and the skull, with 
extension of the sinus from the inner 
surface of the cyst, through the bone, 
to a much larger intraeranial cyst. 
This emphasizes the importance of 


complete excision. 


CASE REPORT 

On March 10, 1953, a 24-year-old 
white male was brought into the acci- 
dent ward of the Albert Einstein Medi- 
eal Center, Northern Division, with the 
chief complaints of headache and stiff 
neck. Four days prior to admission 
the boy complained of a headache, 
and a temperature of 103° F. was 
noted. That afternoon he had one epi- 
sode of nonprojectile vomiting. Un- 
der aspirin therapy, prescribed by the 
family physician, the symptoms re- 
gressed completely. On the morning 
of admission the child began to com- 
plain of a severe headache and the 
mother noticed that he was walking 
with his neck held stiffly. 
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On admission the child was lethar- 
gic, and rigidity of the entire body 
was observed. The temperature was 
101° FE. and the pulse was 100 per 
minute. Nuchal rigidity, spasticity of 
all extremities, and positive Kernig’s 
and Brudzinski’s signs were found. 
There was no strabismus and the Ba- 
binski sign was negative. A small 
encrusted spot was noted over the 
fourth lumbar vertebra. The physi- 
cal examination was otherwise nor- 
mal. 

On further questioning, the mother 
revealed that the child had a small 
cyst, in the location of the encrusta- 
tion, since birth, which would enlarge 
periodically, appear inflamed, become 
painful, and then discharge spontane- 
ously with remission of symptoms. Be- 
cause of these recurrent episodes, x- 
rays of the lumbar spine had been 
taken on Dee. 15, 1952, which revealed 
an incomplete development of the 
spinous process of the fourth lumbar 
vertebra, suggesting a laminar defect 
of the body and the possibility of a 
spina bifida oceulta. 

Laboratory studies and special pro- 
cedures done on admission revealed 
the following: Hemoglobin 10.7 
grams, red blood eell count 4.32 mil- 
lion, white blood cell count 13,400, 
polymorphonuelear leukocytes 63 per 
cent, lymphocytes 32 per cent, mono- 
cytes 3 per cent, basophils 2 per cent. 
Blood eulture was negative. Urinaly- 
sis was normal. The spinal fluid was 
grossly cloudy, with a pressure of 244 
mm., cell count 1150, lymphocytes 16 
per cent, polymorphonuclear leuko- 
cytes 84 per cent, protein 80 mg. per 
cent, sugar 20 mg. per cent, chlorides 
725 mg. per cent, colloidal gold 
0000000, and eulture revealed type C 
pneumococci. 

The patient was placed on paren- 
teral sulfadiazine, penicillin, and 
Terramyein. Intravenous fluid ther- 
apy was instituted to maintain proper 
electrolyte balance. On March 13 an- 
other lumbar puncture was performed 
and spinal fluid studies revealed the 
following: grossly clear, pressure 214 
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mm., cell count 107, Imphoecytes 52 
per cent, polymorphonuclear leuko- 
cytes 48 per cent, protein 30 mg. per 
cent, sugar 41 mg. per cent, chlorides 
715 mg. per cent, sulfonamide level 
15.7 mg. per cent, and culture re- 
vealed type C pneumococci and non- 
hemolytie staphylococci. The organ- 
isms were sensitive to Aureomycin, 
Chloromyeetin, and  Terramycin. 
Blood examination revealed: hemo- 


Fig. 


globin 11.5 grams, red blood cell count 
5.80 million, white blood cell count 
9,300, lymphocytes 25 per cent, poly- 
morphonuclear leukocytes 74 per cent, 
monocytes 1 per cent. 

With the subsidence of the menin- 
gitis the sulfadiazine and penicillin 
were discontinued and oral Terramy- 
cin, 1 Gm. daily, was continued pre- 
operatively. On Mareh 25 an x-ray 
study of his lumbosacral and thoracic 
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spine revealed widening of the inter- 
pediculate spaces in the fourth and 
fifth lumbar vertebrae with a laminar 
defect in L, and a hypoplastic spinous 
process. There was no evidence of 
erosion of any of the pedicles of the 
thoracie vertebrae. 

On March 27 a culture taken from 
the mouth of the sinus tract revealed 
type C pneumococci, hemolytic staph- 
















1.—Surgical anatomy of excised sinus tract and dermoid cyst. 
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nonhemolytic staphylococci. These 


organisms were similar to those ob- 
tained from the spinal fluid and were 
sensitive to the same antibiotics. 

On March 31, 1953, a complete lum- 
bar and lower thoracic laminectomy 
was performed by Dr. Michael 
Seott.* A congenital dermal sinus 
was dissected free and found to be 
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penetrating the dural sac at the level 
of Ly, ending in a large well-encapsu- 
lated dermoid tumor. This expansion 
of the sinus tract extended cephalad 
from L, to Ty». The mass filled the 
lumbar canal and pushed the roots of 
the cauda equina to both sides. The 
lesion was completely excised. 

The pathological report of the sur- 
gical specimen was: Subdural der- 
moid and inflamed sinus tract.* 

Postoperative antibiotics were ad- 
ministered until the twenty-first day 
when all medication was stopped. At 
no time was there any interference 
with bladder control or ability to void 
voluntarily. The patient was 
charged from the hospital on April 
29, 1953. Follow-up examinations 
have shown the patient to be free 
from the residua of either the menin- 
gitis or the surgical procedure. 


dis- 


COMMENT 

This case illustrates the importance 
of early recognition of congenital der- 
mal sinuses, and of immediate surgical 
management as soon as the diagnosis 
is made. In any case of unexplained 
meningitis, rapid spinal cord compres- 
sion, or evidence of a rapidly expand- 
ing intracranial mass, the entire mid- 
the the 
should be examined 


line area of skin over hbaek 


and skull eare- 


fully for evidence of a dermal sinus 


opening. Whenever a dimple or sub- 


cutaneous mass is found in the mid- 


line, x-rays should be examined care- 
*Dr. H 
Einstein 


Brody 
Medical 
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Northern Division 


Chief 
Center, 
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fully for an underlying bony defect. 
When such a defect exists, exploration 
is indicated.* 

CONCLUSION 


A 2\%-year-old white male is _ re- 


ported with meningitis and a congeni- 


tal dermal sinus. When the meningi- 


tis was successfully treated, a com- 
plete lumbar and lower thoracie lami- 
nectomy was performed, revealing the 
sinus tract to be expanded in its inner 
aspects into a dermoid tumor extend- 


ing from L, to T,». Complete excision 


was followed by an uncomplicated 


postoperative course. 
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FERROUS SULFATE 





POISONING 


A Case TREATED WitH BAL 
Caprain JosepH Suoss, MepicaL Corps, UNrrep States Arr ForcE 


NLY in recent years has excessive 

amounts of ferrous sulfate been 
brought to attention as a_ possible 
fatal poisoning in young 
children. The possibility that iron 
might combine with SH groupings 
and interfere with cellular oxidation 
has been suggested. It has been sug- 
gested that iron probably results in 
a widespread interference with cell 
function.' The possible rationale of 
the use of British anti-lewisite (BAL, 
2, 3-dimerecaptopropanol) in prevent- 


cause of 


ing this combination is the purpose 
of this paper. 

BAL was used in treatment by 
Roxburgh (1949)? and Thompson 
1950),° but no claims were made of 


its efficacy. Edge and Somers (1948)* 
reported experimental work in mice 
in which BAL was used orally or 
intravenously, and they coneluded 
that it increases, *ather than 
creases, the toxie e.feets of ferrous 
sulfate. It has not received sufficient 
therapeutie trial sinee the above re- 


de- 


ports. 

\ case is reported of a 14-month 
white female with severe ferrous 
sulfate intoxieation and a favorable 
outeome. BAT was used in this ease 
and was felt to have possibly been of 
great benefit. The use of BAL is sug- 
gested for further therapeutic trials. 


old 


CASE REPORT 


A 14-month-old white female infant 
was admitted to the George Air Force 
Base Hospital at approximately 11:50 
\.M. on Mareh 18, 1953. The mother 
found the patient shortly after she had 
swallowed fifty to seventy-five 5 grain 
ferrous sulfate tablets at approxi- 
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United 
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Pediatric Service 
Hospital, George Air 
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ree 





mately 9:30 a.m. (two hours previous 
to admission). The mother felt that 
the child would be all right, and, 
therefore, did nothing. At approxi- 
mately 10:30 a.m. (one hour previous 


to admission), the ehild beeame le- 
thargie and began vomiting. She had 
vomited ten to fifteen times in the 


hour previous to admission, and was 
vomiting gross blood continuously on 
arrival at the hospital. On admission, 
the child was semicomatose, slightly 
dehydrated, in early shoek, and her 
mucous membranes were cyanotie. 
Her condition rapidly became more 


critical with continuous loose green 
stools and a gradual elevation in 


I. { R) by 4-30 


admis- 


temperature to 103.4 


A.M. (seventeen hours after 

sion). Her pulse was weak and 
ranged around 160 per minute. Chest 
and heart examinations were essen- 
tially negative. The abdomen was 
soft. The liver was palpable one 


fingerbreadth below the costal margin 


in the right mid-elavieular line and 
was nontender. Bubbling oxygen 


through venous blood in a test tube 
revealed no evidenee of methemoglob- 
inemia. 

On admission, she was lavaged with 
saline until elear contents were ob- 
tained. Gastrie contents were grossly 
hloody and no tablets were seen. 
Two ounces of milk were left in the 
stomach after the lavage. After ini- 
tial hydration, she was maintained on 
parenteral fluids for the first forty- 
eight hours. She was given oxygen 
per tent and prophylactie penicillin. 
BAL was started at 2:00 p.m. (four 
and a half hours after ingestion). She 
was given approximately 4 mg. per 
kilogram of body weight intramuseu- 
larly every four hours for two days, 
and then maintained on it two times 
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a day for five additional days. Her 
condition was poor, and the prognosis 
was considered to be grave. 

The patient seemed to be definitely 
showing improvement approximately 
four hours after the first dose of 
BAL. Her pulse became stronger 
(140 per minute), and her general ap- 
pearance improved. She became 
more alert. There was no further 
vomiting or diarrhea after 4:00 P.M. 
Her cyanosis was gone by 11:30 p.m. 
It was felt that she seemed to show 
improvement in the four hours fol- 
lowing BAL administration and be- 
came more lethargic previous to the 
next dose. 

The blood count on admission was 
as follows: hemoglobin, 14.75; red 
blood eount, 4.91; white blood count, 
15,850; neutrophils, 41 (2. stabs); 
lymphocytes, 57; monocytes, 2. The 
hemoglobin and white blood count 
showed a gradual decline to 10.4 and 
8,600, respectively, on the day of dis- 
charge. 
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The temperature remained elevated 
for twenty-four hours and suddenly 
fell to normal at about 5:30 p.m. on 
the second day. It remained normal 
thereafter. Gradual improvement was 
then seen, and she was asymptomatic 
by the third day. She was discharged 
on March 27, 1953. 


CONCLUSION 


(1) A ease of ferrous sulfate poi- 
soning is reported in a 14-month-old 
infant with a favorable outcome. 

(2) The use of BAL is suggested 
for further therapeutic trials. 
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RUPTURED OMPHALOCELE 


COMPLICATED BY LACERATION OF THE STOMACH 


Leo S. Bett, M.D.,* anp Henry A. Brown, M.D. 
San Mareo, Cauir. 


MPHALOCELE was first de- 
O seribed in 1634 by Ambrose Paré.’ 
Numerous variations have been re- 
ported since. The literature was re- 
viewed in its entirety by Jarcho* in 
1937. Our purpose is to present the 
particular problem of ruptured om- 


phalocele: specifically intrauterine 
rupture without visible membrane. 
Massabau and Guibal®’ collected 


twenty-two cases of ruptured ompha- 
locele and among these there were nine 
recoveries. Variations in these were 
from a mere tear in the sae to com- 
plete absence. Only one of these with- 
out a sae recovered. Only four other 
previous cases without a sae have been 
reported with recovery.***®7 The 
most interesting of these was reported 
by Reed* in 1913, long before anti- 
bioties, when a baby was born in a 
dirty barn on an Arizona farm. The 
liver, stomach, and intestine protruded 
and there was no sac. The baby, two 
hours old, was taken to Arizona 
County Hospital where an operation 
was performed. An appendectomy 
was done at the same time and the in- 
fant made a complete recovery with 
no complication other than a stitch 
abscess. 

The reported incidence of ompha- 
locele varies from one in five thousand® 
to one in ten thousand.® As in other 
congenital malformations, numerous 
terms have been used for this condi- 
tion, such as congenital umbilical 
hernia, exomphalos, congenital eviscer- 
ation at umbilicus, omphalocele con- 
genitalis, hernia funiculi umbilicalis, 
ectopia viscera, amniotic hernia, ete. 

It is of interest to review briefly the 
embryologie changes which take place 
to produce this phenomenon. The am- 
nion is first seen in the embryo of less 
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than 1.0 mm. as a separate cavity on 
the dorsum of the embryo. As de- 
velopment proceeds, the amnion encir- 
cles the embryo, becoming attached to 
the body stalk. When the stalk be- 
comes the umbilical cord, the amnion 
forms the outer layer of the cord and 
attaches to the skin around the um- 
bilieus. 

In the 10 mm. embryo, the small 
bowel has begun to elongate and pre- 
sent in the cord. In the 18 mm. em- 
bryo, the small bowel, the cecum, and 
some of the colon are all in the ex- 
ocelomie cavity in the cord outside the 
embryo. The liver is not normally 
found in the cord at any time. By 
nine to ten weeks, the 45 mm. embryo, 
the bowel has retracted into the abdo- 
men under normal conditions and re- 
mains there.’° "* If a permanent dis- 
crepancy in size exists between the 
viscera and the celomiec cavity, the in- 
testine or a portion of the liver may 
continue to remain in the base of the 
umbilieal cord. Such a disproportion 
may arise if the liver or the intestinal 
tract are abnormally large; or if the 
abdominal parietes are retarded in de- 
velopment. Ladd and Gross" imply 
that the latter explanation pertains in 
most instances. Thus, the presence of 
bowel in the cord is a severe abnor- 
mality. The presence of spleen, liver, 
or stomach is not due to a persistence 
of developmental anomaly but is defi- 
nitely a herniation,® the sae being com- 
posed of amnion and peritoneum in 
a single fused layer. 

Theoretical considerations as to the 
etiology of omphalocele are as follows: 
(1) Truesdale’? maintains that there is 
a decrease in the intra-abdominal pres- 
sure set up by the growth of the ab- 
dominal eavity. (2) Pernkopf'* says 
that in the 30 to 40 mm. embryo there 














is a strong increase in the abdominal 
cavity while the size of the intestines 
remains the same and that normally 
the reposition is due to this differen- 
tial in growth. Thus, failure of this 
normal differential prevents reposition. 


(3) Bowman" believes the cause for 
the failure of reposition is due to 
coalescence between the hernial sae 


and its contents; the incomplete con- 
striction of the skin of the yolk sae 
and a disturbance in the mechanies of 
physiologic reposition, as a deficient 
enlargement of the liver caudally, an 
overstrong diminution of the umbilical 
ring before reposition which conse- 
quently impedes the latter. (4) Bar- 
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feet in the abdominal wall at the um- 
bilieus. No hernial sae was discernible. 
The intestines appeared excessively 
reddened and slightly dry. The child 
weighed 3 pounds 13% ounces. It 
was immediately placed in an ineuba- 
tor with sterile saline compresses over 
the contents of the exomphalos. Ar- 
rangements were made for immediate 
surgery. Approximately one hour and 
eleven minutes after delivery, the op- 
eration was completed (by H. A. B.). 

Operative note: 

Diagnosis: Ruptured omphalocele. 

Operation: Skin closure of hernia- 
tion of abdominal wall (Gross"*). 





view 


Preoperative 


deen’® feels that the intestines do re- 
turn to the abdominal cavity but that 
the ring remains open and that the 
secondary hernia occurs later. He 
thinks it most unusual for the liver to 
be in the hernia. 


CASE REPORT 


B. U., an Oriental (Japanese) fe- 
male, born spontaneously at 12:29 p.m. 
May 14, 1951, delivered by Dr. HL. 
Biermer without difficulty. It was ob- 
served immediately that the abdominal 
contents presented through a large de- 


showing distended stomach, small and large intestines, and edema- 
tous fallopian tube 


(at pubic area). 


Procedure: A circular opening, ap- 
proximately three inches in its greatest 
diameter, was found in the region of 
the umbilicus. The umbilical cord was 
attached to the left side of the open- 
ing free of the abdominal structures. 
Through the opening poured the ab- 
dominal contents consisting of the 
stomach, all of the small bowel, the 
large bowel, and the greater portion 
of the mesentery. There was no ap- 
parent rotation of the mesentery. 
Likewise, there was no parietal peri- 
toneum covering these structures and 














BELL AND BROWN: 
no remnants of a membrane at the 
periphery of the opening could be 
made out. At the lower angle on the 
left, a fallopian tube was found to be 
protruding; at the upper angie on the 
right, likewise, the gall bladder (Fig. 
1). The bowel was thickened and ecov- 
ered with a fibrinous exudate. The 
state of exteriorization had apparently 
persisted for a considerable period of 
time. It was surmised that in utero 
no attempt of the midgut to return 
to the abdomen had been made in the 
course of embryonie development. 
The color of the bowel suggested 
marked vascular impairment of this 
whole structure and it was noted that 
a considerable disproportion existed 
between the contents of the extra- 
celomie structures and the size of the 
celomie cavity. 
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countered. This was approximately 
one ineh in length. It ran in a trans- 
verse diameter from the lesser curva- 
ture toward the greater curvature 
along the outer border of the stomach. 
Krom this, poured considerable quan- 
tities of meconium-stained material. 
This defect was sutured in two layers. 
A few adhesions were dissected free 
along the course of the small bowel. 
Considerable meconium which had es- 
ecaped through the ruptured stomach 
was cleaned from the celomice cavity. 
The abdominal contents were then in- 
corporated without pressure in the de- 
veloped skin sae and the edges of the 
sae were approximated with inter- 
rupted cotton sutures. A tremendous 
abdominal hernia was thus effected 
(Fig. 2). There did not seem to be 
any particular pressure on the suture 





Postoperative view 


Fig. 2. 


It was elected to repair the defect 
after the fashion of Gross.1%»7® <A 
mid-line incision from the lower part 
of the opening to the symphysis as 
well as from the upper margin to the 
xyphoid process was made. The skin 
was undermined down to the fascia 
as high as the nipple line, laterally to 
the mid-axillary line, and inferiorly to 
the pubis. Several areas of constric- 
tion of the bowel were encountered. 
These were examined closely and by 
compression were determined to pos- 
sess a lumen. In the course of the ex- 
amination of the bowel, a linear tear 
through all the layers of the stomach, 
high in the lesser curvature, was en- 





(after 2 weeks), revealing abdominal hernia. 


line or on the abdominal contents. 
The infant left the operating room in 
good condition. The surgical proce- 
dure was conducted under Novoeain 
anesthesia supplemented with oxygen 
throughout the course of the proce- 
dure. 

After the operation the infant was 
placed in an incubator and given con- 
tinuous oxygen. The postoperative 
course was fairly stormy. Six hours 
after surgery, a 55 e.c. transfusion of 
fresh whole blood was given. The 
temperature rose to 103.4° F. on the 
first postoperative day but returned 
to normal on the second, and with the 
exception of a temperature of 101.2° 
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F. on the ninth day, the temperature 
remained normal thereafter. Penicil- 
lin, aqueous, 20,000 units every three 


hours, was administered intramuscu- 
larly. Terramycin, 50 mg., was given 
rectally every six hours and daily 


elyses of 50 e.e. of 24% per cent glucose 
in normal saline and 250 c.c. of 5 per 
cent glucose in distilled water were 
given to which one ampule of hyalu- 
ronidase was added. A lavage tube 
was placed in the stomach and con- 
tinuous drainage of the stomach was 
thereby effected. This was irrigated 
daily with small amounts of sterile 
water. 

On May 20, 1951, the child had one 
episode of cyanosis, irregular respira- 
tions, and her condition seemed eriti- 
eal. One-half ampule of caffeine so- 
dium benzoate (354 gr.) was adminis- 
tered and the condition improved. 

From the lavage tube, dark green 
stomach contents were obtained until 
May 21, at which time the return from 
the lavage beeame clear. It was then 
thought possible to administer sips of 
water and 5 ¢.c. amounts were started 
and increased gradually. 

On May 23, the child’s temperature 
rose to 101.2° F., and examination re- 
vealed a few crackling rales in both 
lungs posteriorly. It was felt that 
these might represent a mild degree 
of atelectasis and possibly aceompany- 
ing pneumonitis. The penicillin was 
changed to S-R, 200,000 units every 
twelve hours, and Terramycin was be- 
gun by mouth. Carbogen was 
given every two hours, and the posi- 
tion was changed more frequently. 
The temperature returned to normal 
within twenty-four hours and remained 
normal throughout the period of hos- 
pitalization, 

On May 24, a one-half skim milk 
formula was started and the lavage 
tube was removed the next day. The 
formula was increased and the elyses 
were decreased proportionately on the 
succeeding days. On.May 27, Terra- 
mycin was discontinued because of 
loose stools. At no time postopera- 
tively was there any sign of obstrue- 


also 
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tion. The stools were noted daily 
from May 18. Water-soluble vitamins 
were started on May 27, and the oxy- 
gen was discontinued. <A _ gastroin- 
testinal roentgenographie series per- 
formed on May 27 with Rugar was re- 
ported as follows: ‘‘Liquid Rugar 
flows freely through a normal appear- 
ing esophagus. The stomach is high 
and slightly to the right of the mid- 
line. Rugar spilled over into the duo- 
denum and jejunum at the end of one- 
half hour, and the stomach was empty. 
In the half-hour film, Rugar is scat- 
tered throughout the smaller intestine 
with some in the ileum. One notes the 
colon in the midline which is filled 
with gas. At the end of twenty-four 
hours, all the Rugar has left the gas- 
trointestinal tract. The stomach and 
colon appear to be moderately dis- 
tended with gas.’’ 

On May 29, Carbogen was discon- 
tinued. The child was taking 60 c.c. 
of one-half skim milk every three hours 
from the bottle without difficulty. 
Penicillin was changed to 400,000 units 
of S-R daily and the clyses were dis- 
continued. Because of loose stools, 
boiled rice and Casee were added to 
the formula and elyses were rein- 
stituted. By June 5, the child was hav- 
ing ten to twelve loose stools in spite 
of several changes. Re-evaluation of 
the situation elicited the fact that, by 
x-ray, the small intestine was shorter 
than normal and the abnormally 
rapid emptying called for a more con- 
centrated formula. Thus, equal parts 
of evaporated milk and water for- 
mula were started and improvement 
was noted within twenty-four hours. 
Convalescence progressed and the 
penicillin was discontinued on June 
5. On June 16, the baby was dis- 
charged from the hospital, weighing 
6 pounds 614 ounces. 

On May 28, the wound was in- 
spected and found to have an in- 
dolent appearance but showed no 
signs of infection; sutures were left 
in situ. The following week, appear- 
ance was much the same; however, 
some of the sutures which seemed 
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not to be holding were removed. By 
June 8, all remaining sutures were 
removed and a minimal purulent dis- 
charge was noticed. The indolent ap- 
pearance continued but seemed im- 
proved. On June 12, the wound ap- 
peared quite satisfactory with the ex- 
ception of a few areas that seemed 
not to have epithelialized. 

Due to economic conditions, labora- 
tory studies were kept to a minimum 
and limited to urinalyses and blood 
counts. Blood chemistries would have 
heen desirable but the satisfactory 
condition of the patient and the main- 
tenance of weight did not warrant 
the extra expenditure. 

Laboratory findings: 
19, 1951: Yellow, slightly 


Urine: May 
turbid ; 
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white blood cells, 10,750; polymor- 
phonuclears, 59; nonsegmented, 6; 
lymphocytes, 39; monocytes, 2. 


SUMMARY 


A ease of a newborn infant with an 
omphalocele, without sae, with com- 
plete evisceration of the small and 
large bowel, the surgical repair, and 
subsequent recovery are presented. An 
additional complication of a ruptured 
stomach was also present. A review 
of the literature is presented, five 
previously reported cases having been 
found. This child, her present age 2 
years, is healthy, progressing steadily 
in a normal development, except for 
her abdominal hernia, which will have 
to be repaired in the future (Fig. 3). 





specific gravity, 0.1006; reaction, neu- 


tral; albumin, faint trace; glucose 
and acetone, negative; occasional 


white blood cell. May 23, 1951: Yel- 
low, cloudy; specifie gravity—insuffi- 
cient amount; albumin and acetone, 


negative; glucose, faint trace; rare 
white blood cells, few bacteria no- 
ticed. May 31, 1951: Yellow, cloudy 


and acid; albumin, glucose, and ace- 
tone, negative; white blood cells, 2 
to 3 per HDF. 

Complete blood count: May 19, 
1951: Hemoglobin 148—21.4 grams; 
red blood cells 6.0; white blood cells 
10,900; polymorphonuclears 80; non- 
segmented, 9; eosinophils, 2; lympho- 
cytes, 15; monocytes, 3; platelets, nor- 
mal. May 30, 1951: hemoglobin 111.0 
—16.0 grams; red blood eells, 5.3; 





Showing hernia at age 15 months. 


CONCLUSIONS AND RECOMMENDATIONS 


1. Immediate surgical intervention 
is required. In this instance, the 
child was prepared for surgery within 
thirty-five minutes following deliv- 
ery. 

2. Electrolyte balance and proper 
hydration must be maintained. The 
use of hypodermoclyses with the ad- 
dition of hydaluronidase is a satis- 
factory substitute for the more diffi- 
cult intravenous procedure. 

3. The use of adjuvant therapy, of 
antibioties, oxygen, and blood is im- 
portant. 

4. Gastric lavage must be maintained 
to keep the stomach and intestines 
deflated. 
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9. Jedberg, H.: Acta obst et gynec. 22: 
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Erratum 


In the artiele by Merl J. Carson, M.D., and Theodore A. Montgomery, M.D., 
entitled “Congenital Ilyperhidrosis,” in the September, 1953, issue of the 
JouRNAL, the following corrections should be made in dosage : 

Page 275, first column, fourth, ninth, and fifteenth lines, the word “ (sube.)”’ 
should be omitted as part of the 2.6 mg. of Hydergine was given orally. On the 


same page, the beginning of the paragraph preceding the Discussion should read 


“At discharge she was placed on oral Hydergine, 7 mg. every three hours.” 
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MEDICAL GENETICS IN PEDIATRICS 


F. CLARKE FRASER, Pu.D., M.D. 


MontTREAL, QUEBEC 


HE great contributions that ge- 
netics is making toward our un- 
derstanding of biological processes in 
the lower organisms have not been 
matched by contributions in the med- 
ical field. This is partly due to poor 
liason between the two disciplines, a 
situation that is gradually being rem- 
edied as physicians become more fully 
aware of the value of the genetic ap- 
proach, and as centers are developed 
where geneticists can collaborate with 
physicians in the study of patients. 
Perhaps the con- 
tribution of genetics to medicine is 
the clarification of the human blood 
group systems, with its applications 


most valuable 


to the problems of forensic medicine, 
transfusion, and hemolytie disease of 
the newborn.’ 74! Reeent 
in the study of the hemoglobin mole- 


progress 
cule and the genetic variations found 
in sickle-cell 
other example of how genetic tech- 


and other anemias is an- 


niques may be applied in clinical re- 
search.*° But medical geneties is still! 
in such an early stage of its develop- 
that its most important 
tributions to clinical medicine 
some years to come will be the defini- 
tion of specific disease entities and 
the provision of reliable data as to 
their familial distributions. 

We may cite as examples of prog- 
ress in this direction the separation of 
a reeessively inherited specific dis- 


ment con- 


for 


From the Department of Medical Genetics, 
Children’s Memorial Hospital. and the De- 


partment of Genetics, McGill University. 


85 


from 


idioey, 


ease, phenylketonuric 


the nonspecific mental deficiencies,” 
the demonstration that fibrocystie dis- 
ease of the pancreas shows simple 
mendelian recessive inheritance,”® and 
the establishment of empirically de- 
‘*risk 
tives of persons with various patho- 


termined rates’’ for the rela- 
logical eonditions such as harelip and 
cleft palate,** 
the 


utilize fully this rapidly growing fund 


and elubfoot.™ 
or practicing physician to 
of information, he must have access 
to it, and be sufficiently familiar with 
genetic theory to apply it in the spe- 
cifie cases he deals with. The pres- 
ent article will, as an aid to this end, 
present a brief review of elementary 
mendelian principles as applied to hu- 
man pedigrees, followed by a diseus- 
sion of the problems involved in their 
clinical application, and finally a list 
the 
available information on the familial 


which attempts to summarize 


distributions of pediatric diseases. 


MENDELIAN PATTERNS IN HUMAN 


PEDIGREES 

The principles determining the fa- 
milial distributions of genes can be 
reviewed in any good textbook of ge- 
neties, such as that of Curt Stern.’*° 


Here we will consider the pedigree 
patterns as seen from the point of 
view of the family history, without 


delving into the reasons underlying 
them. 











A. Dominant Inheritance——In the 
somatie cells of the body the genes 
are paired, one member of each pair 
coming from the mother and one from 
the father. 
of genes are called alleles. Each mem- 


The members of a pair 


ber of a pair may exist in one of two 
states. A dominant gene, by defini- 
tion, is one which produces an effect 
in the organism, irrespective of the 
state of the other member of the pair 
allele 


dominant gene will therefore 


A disease determined by a 


(1) Appear in one parent of each 
affected individual, 
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a recessive gene will therefore appear 
only in a person who receives two of 
them, one from each parent. 

A rare, recessive inherited disease 
will show the following pedigree char- 
acteristics. 

(1) The affected person will nearly 
always have unaffected parents. 

(2). The disease may appear in the 
siblings of affected persons, each sib- 
ling having exactly a 25 per cent 
risk. 


size of 


However, because of the small 


most human families, a ma- 


jority of cases will appear ‘‘sporad- 


ically.”’ 
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Fig. 1 Pedigree of nystagmus with 
inheritance The patient (marked 
father probably represents a mutation. 


Shaded symbols are affected individuals. 


(2) Not appear in the offspring of 


two normal parents (except for the 


rare event of mutation), and 
3) Appear in about one-half of the 
affected (the 


other parent being unaffected), each 


children of an person 
child having exactly a 50:50 risk. 


A pedigree demonstrating these 
characteristies appears in Fig. 1. 
Inheritance.—A 


sive gene is one which does not pro- 


B. Recessive reces- 
duce an effect in the presence of its 


dominant allele. A disease caused by 


SORSEO Mt 


multiple 
with an arrow) 
Females 





O 


congenital eye defects, showing dominant 
is a dizygotic twin. His maternal grand- 
are represented by circles, males by squares. 


(3) The parents of a patient will 
be ‘‘blood relatives’’ more often than 
would be expected from the frequency 
of consanguineous matings in the gen- 
eral population. 

A pedigree demonstrating these 
characteristics is presented in Fig. 2. 

C. Sex-linked Inheritance. —S e x- 
linked genes are those carried on the 





chromosomes that determine sex. <A 
person with two X chromosomes is a 
female, and a person with one X and 


one Y chromosome is a male. A male 
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always gets his X chromosomes from 
his Y 
A female gets an 


and chromosome 
father. 


X chromosome from each parent.?”° 


his mother, 


from his 

Sex-linked Recessive Inheritance: A 
recessive gene on the X chromosome, 
will, in a female, behave as it would 
on any other chromosome, i.e., it will 


‘is 


produce its effect whenever present. 

The pedigree characteristics of a 
disease showing sex-linked recessive 
inheritance are: 

(1) The disease appears almost al- 
ways in males, whose mothers are un- 
affected, but ‘‘earriers’’ of the patho- 
logical gene. 








I 


Fig. 2.—Recessively inherited 
parental consanguinity. Symbols as in Fig. 
represents that number of unaffected children. 


2 


Lr 











ichthyosis sauroderma. 








and 


Note an 
A diamond-shaped figure with a number in it 


the occurrence in siblings 











Fig. 3 

linked recessive inheritance. 
not produce any effect in the presence 
In the male, 
however, since the Y chromosome is 
genetically inactive, a recessive gene 
on the X chromosome will not have 
an allele on the Y, and will therefore 


of its dominant allele. 





3.—Pedigree of pseudohypertrophic muscular dystrophy, showing the characteristics of sex- 
i Circles with dots in them represent “carrier” females. 


(2) The disease may appear in the 
male siblings of affected males, each 
male child of a ‘‘earrier’’ female hav- 
ing exactly a 50:50 risk. 

(3) The 
through the 


transmitted 


and 


disease _ is 
female ancestors, 





may appear in their male relatives. 
(ne may therefore expect to see it in 
the mother’s father, or in the moth- 
er’s brothers and the sons of the 
However, 
many cases are ‘‘sporadic.’’ This 


mother’s sisters (Fig. 3). 


may be because there are few male 
relatives among the maternal ances- 
tors, or may be due to mutation. 

(4) Affected males never transmit 
the gene to their sons, but always 
transmit it to their daughters who 
are unaffected but are ‘‘earriers.’’ 

») Unaffected males never trans- 
mit the gene to their descendants. 


Ser-linked Dominant Inheritance: A 
dominant gene on the X chromosome 
behaves much as it would on any 
other chromosome except that all the 
daughters of affected males will be 
affected, since a male gives his X 
chromosome to each daughter. Space 
does not permit a discussion of par- 
tial sex-linkage and the pedigree pat- 
terns of the extremely rare Y-chromo- 
some genes.'** 

TAKING THE PEDIATRIC FAMILY 
HISTORY 


The main reason for taking a fam- 
ily history is to evaluate the possible 
role of genetic factors in the patient’s 
disease. Most of the eommon dis- 
eases do not have a simple genetic 
basis, although many of them have 
been shown to be influenced by hered- 
ity to some degree. The diseases that 
do show simple mendelian inheritance 
are nearly all rare, but there are a 
great many of them, so that they may 
be expected to turn up in practice 
with an appreciable frequency. It is in 
detecting these hereditary diseases 
that the family history can be par- 
ticularly valuable, for once the dis- 


ease is recognized as a genetic en- 
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tity, precise information ean often 
be given concerning the risk of being 
affected for various categories of rela- 
tives and also concerning the pa- 
tient’s prognosis. For instance, we 
know that the sex-linked recessive 
type of muscular dystrophy appears 
relatively early in life and leads to 
death in the teens, whereas the dom- 
inant type usually has a later onset 
and normal life span.'*” '7 

How can the family history be used 
to detect these hereditary conditions? 
Ideally, one might prepare a pedigree 
for each patient, recording all the 
relatives for several generations back, 
but this is obviously impractical for 
the clinician. The usual practice is to 
ask routinely about the occurrence in 
the patient’s family of diseases with 
a ‘‘known hereditary tendeney’’ such 
as cancer, epilepsy, hay fever, heart 
disease, and insanity. This is easier 
than drawing a pedigree but often 
has no bearing whatever on the pa- 
tient’s disease. If the patient is suffer- 
ing from, say, deaf-mutism, the faet 
that a maternal aunt has breast cancer 
is probably irrelevant. Aetually, of 
course, what one should be interested 
in is the occurrence in the patient’s 
family of diseases similar to that of the 
patient. This, then, is the first rule 
of the family history : 


(a) To ask about the occurrence in 
the family of diseases relevant to the 
patient’s complaints. ‘*‘Does anyone 
else in the family have anything like 
this?”’ 

If the patient has one of the com- 
mon diseases, the reply to this ques- 
tion will probably not be of any prac- 
tical value, even if answered in the 
affirmative. Allergy, for instance, is 
so common that a history of hay fever 
in the patient’s father will not affect 
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significantly the diagnosis or prog- 
nosis in the allergic patient. But the 
question is important in the minority 
of patients who have clearly heredi- 
tary diseases, particularly those with 
a dominant or sex-linked pattern. The 
following examples will illustrate the 
value of routine inquiry about other 
cases of the patient’s disease in the 
family. 


1. A family showing dominant in- 
heritanee of diabetes insipidus con- 
tained several individuals with hos- 
pital admissions where the diagnosis 
was missed, because no one asked 
about the occurrence of kidney 
trouble in the family.** ** 

2. A family showing dominant in- 
heritance of progressive muscular 
dystrophy contained an affected mem- 
ber who was diagnosed as a ease of 
‘arthritis’? because no enquiry was 
made about affected relatives.’ 

3. In the ease of a child with a 
pathological fracture of the tibia the 
presence of neurofibromatosis in the 
mother was a clue to the nature of the 
bone lesion.*® Here the train of 
thought would be, ‘‘ What conditions 
cause pathological fractures? I will 
ask the mother whether anyone in the 
family has such a condition. I won- 
der what those bumps on her face 
are?’’ 

4. A tuberculous child with a 
ehroniec anemia was diagnosed as a 
ease of congenital spherocytosis when 
it was discovered that the mother had 
recently had her spleen removed for 
this condition.* 

It should be emphasized that the 
question about affected relatives must 
be asked directly ; the informant often 
will not volunteer the information. 
The question will usually not evoke 
any significant facets, but the profit 
derived in the few cases where it does 
detect hereditary diseases justifies the 
effort of asking the question rou- 
tinely. Certainly it is a more profit- 
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able expenditure of energy than the 
routine query about relatives with 
allergy, cancer, heart disease, ete. 

The second requirement of the pe- 
diatrie family history is: 


(b) A record of the patient’s par- 
ents and siblings (including abortions 
and miscarriages), stating their ages, 
sexes, and any relevant diseases, past 
or present, 


This procedure is of value in the 
case of infectious or nutritional dis- 
eases, because it may help the in- 
formant reeall the occurrence of rele- 
vant conditions in the immediate fam- 
ily, and will indicate the need for 
a family follow-up where necessary. 
We are more concerned here with its 
bearing on diseases suspected of hav- 
ing a genetic origin. 

It is important to know the num- 
ber of unaffected siblings, because if 
the disease has a simple genetic basis 
it will be likely to occur in the sib- 
lings; hence, the greater the number 
of normal siblings, the less chance 
there is that such a genetic basis ex- 
ists. Similarly, the ages should be 
stated, since absence of the disease 
in a sibling has no significance if he 
is below the age of onset of the dis- 
ease. 

Recording information about the 
patient’s normal siblings is particu- 
larly important when the case history 
is to be published. For rare condi- 
tions and for twin studies, the com- 
bined data from many single case re- 
ports is often the only material avail- 
able for analysis. Genetie progress 
would be much faster if all such re- 
ports contained the proper informa- 
tion in the family history. This in- 
formation should, of course, be re- 
corded routinely, at the time of inter- 
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view, else it may be found lacking in 
the cases that one may later wish to 
Orr Risch** 
cently described such a situation, 


report and have re- 
The third requirement of the fam- 


ily history is: 


A statement about the 
or absence of parental consanguinity. 


(e) presence 
The reasons for this have been dis- 
detail Re- 


cessive diseases are more likely to 


eussed in elsewhere.*® 
oecur in the offspring of marriages 
between blood relatives than of mar- 
riages between unrelated 
Therefore, the fact that a patient’s 
parents are related constitutes a clue 


that the patient may have a reces- 


persons. 


sively inherited disease. Of course, a 
person whose parents are related is 
just as liable to have an infectious or 
nutritional disease as anyone else, but 
if there is no obvious environmental 
cause, the findings of parental con- 
sanguinity may lead the physician to 
consider what recessively inherited 
diseases might account for the elin- 
ical picture. 

We may cite, for example, a first- 
born baby admitted to hospital with 
a diagnosis of cerebral diplegia. The 
fact that the patient’s parents were 
first cousins brought to mind the pos- 


sibility of amaurotie idiocy (Tay- 
Sachs’ disease) and prompted re- 
examination of the child’s retinas 


with dilatation of the pupils, when 
the characteristic ‘‘cherry-red spots”’ 
of The 
parents could then be warned of the 
risk that the 

in any subsequent 


the disease were revealed. 


25 per cent disease 
would 
child. 

Even when the disease is not known 
the find- 


ing of parental consanguinity serves 


appear 


to be recessively inherited, 
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as a warning that in the particular 
family concerned, the disease may re- 
cur in subsequent offspring. I have 


presented elsewhere*® a family in 
which the parents were second cous- 
ins and three of their five children 
were born with bilateral clubfeet and 
The finding of pa- 
rental consanguinity could have 


served as a warning that in this case 


dislocated hips. 


a recessive gene pair was the causal 
agent, and that there was a definite 
risk of recurrence in subsequent chil- 
dren. Similarly, B6ék"™ has shown that 
the risk of the siblings of children 
with clubfoot is relatively low when 
the parents are unrelated, but much 
higher when the parents are related. 
A further example of the importance 
of recording consanguinity is the re- 
cent demonstration of a recessive he- 
of 


chondrodystrophia caleifieans congen- 


reditary factor in the etiology 
ita, which was based partly on the el- 
evated parental consanguinity rate in 
cases reported in the literature.** 
Again it should be emphasized that 
in the majority of cases, the inquiry 
about parental consanguinity will not 
produce any useful information, but 
in the few cases where it does, the in- 
formation can be so significant that it 
justifies asking the question routinely. 
If the family history is worth record- 
ing at all, it should contain a state- 
ment about parental consanguinity. 


COUNSELING IN MEDICAL GENETICS 


The pediatrician is often faced with 
the problem of advising the parents 
of a defective child concerning the 


outlook for future children. Assum- 
ing the statistical risk rates are 
known (see section v, on Familial 


Features of Pediatrie Diseases), one 
should not be content with merely pre- 
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senting these to the parents and let- 
ting it go at that. It is up to the 
counselor to help the parents decide 
what action they are going to take. 
Our usual policy is never to give a 
definite ‘‘Yes’’ or ‘‘No’”’ answer to 
the question ‘‘Should I have another 


baby?’’ The final decision must be 
made by the parents themselves. 
However, one can perhaps help to 


elarify their thinking by pointing out 
some of the factors to be considered, 
along the following lines. 


(a) What is the statistical risk of a 
subsequent child being affected? 


Obviously the lower the risk, the 
more willing the parents will be to 
take it. In a few cases the risk may 
be very high. For instance, in the 
future offspring of a family where a 
child with Rh 
been born and the father is homozy- 
gous for the Rh factor, the risk is vir- 
tually 100 per cent that the next child 
will have erythroblastosis. 
diseases the risk is much lower than 
this and may be so low (e.g., the 4 
per cent risk for siblings of a patient 


erythroblastosis has 


For most 


with congenital cleft lip**) that it 
does not constitute a serious deter- 


rent toward having further children. 
(b) How serious is the defect? 


A relatively minor defect such as 
polydactyly may not influence par- 
ents against having more children 
even if the risk of transmitting the 
disease is high. The outlook for a 
severe, crippling, and eventually fa- 
tal disease such as pseudohypertro- 
phie muscular dystrophy is, of course, 
much more grave, even though the 
risk may be lower. Furthermore, a 


ehronie debilitating disease with a 
ereate a 


long much 


course 


may 
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greater burden than one with an 
early onset, rapidly progressive 
course, and fatal termination. One 


must also take into consideration the 
positive contributions that the par- 
ents may make to the child’s genetic 
and social welfare. The one defective 


gene is not the whole problem. 


(ce) How much is another child 
wanted? 
-arents who want another child 


very badly may be willing to take a 
relatively high risk in the hope of 
gaining their desire. If, on the other 
hand, the parents are not particularly 
anxious to inerease their family, why 
should they take even a relatively 
small risk? 


(d) What measures are available? 


In deciding whether to have more 
children the parents will want to con- 
sider what alternatives are available. 
Adoption may be suggested as a pos- 
sible solution to the problem, but this 
requires some means of preventing 
conception which may raise further 
difficult problems for consideration. 
There may be religious or psycho- 
logical objections to contraception. 
Eugenie sterilization is nearly always 
out the question, for legal and 
many other reasons. Religious objec- 
tions to interference with reproduc- 
tion may strongly influence parents 
to take a risk that they otherwise 
might not face. Again this is an in- 
dividual problem for each family, and 


of 


it is sometimes helpful to suggest con- 
sultation with a priest or clergyman 
before a final decision is made. 

(e) What will be the effects on fu- 
ture generations? 


A deeade or two ago many geneti- 


eists would have claimed that ear- 














riers of pathological genes should not 
reproduce, even if they are willing to 
the 
child, because they would increase the 


run risk of having a defective 
frequency of defective genes in the 
Recently a 
more cautious attitude has been de- 


human 


next generation. much 


veloping among workers in 


genetics, who are beginning to realize 
that the 
and how they are altered is more com- 
plex than had been suspected. In 
our present state of uncertainty I do 
not feel that eugenie considerations 
affect our ecoun- 


seling in any specifie case. 


problem of gene frequencies 


should very much 


(f) What is the attitude of the par- 
ents toward their heredity? 


The discovery that their child’s dis- 
ease is hereditary may lead to quite 
severe emotional reactions in the par- 
desirable for the coun- 
such situations and 


ents. It is 
selor to watch for 
do what he can to rectify them. 
First, there is the sense of shame, 
due to the fact that hereditary dis- 
eases often carry a social stigma. Par- 
ticularly where recessive inheritance 
is concerned it may be very helpful 
to point out that carrying a patho- 
logical gene does not mean that the 
earrier is defective, that we are all 
probably carrying several such genes, 
that it 
combination of 


unfortunate 
that 
both parents happened to be carrying 


and is just an 


cireumstances 


the same one, 
Maternal guilt is another emotional 
reaction which should be watched for, 


particularly when the child has a 
congenital defect. Often the mother 
may not have wanted to have the 


baby. She may even have taken some 
active (but usually harmless) steps 


to get rid of it in the early stages of 
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pregnancy. If the baby is then born 
defective, the mother may feel that 
Re- 


assurance may often be helpful in 


she is responsible for the defect. 


such cases; some may require more 
intensive psychotherapy. 

Finally, the counselor’s own per- 
sonality must be taken into account. 
Some counselors may subconsciously 
‘ater to their hostile impulses by be- 
unjustifiably discouraging in 
Others let their 
desire to please influence their advice 


ing 
their advice. may 
in the direction of overoptimism. 
Obviously the problems of coun- 
seling are multitudinous and compli- 
eated. Few generalizations ean be 
made, and each case has to be evalu- 
ated individually. In difficult 
consultation with someone trained in 


*ases, 


medical geneties may be helpful. Our 
greatest need at this stage is precise 
risk 


rates for as many diseases as possible. 


measurement of the empirical 


With reliable risk rates available we 
will have at least a secure starting 
from which to begin our de- 
liberations on the above problems. 


point 


FAMILIAL FEATURES OF PEDIATRIC 
DISEASES 


The following section lists alpha- 
betically a number of pediatrie dis- 
eases and summarizes what is known 
It is undoubt- 
edly incomplete, contains errors, and 
is already a little out of date. None 
of its statements should be considered 


about their geneties. 


as final; many of them will be modified 
as new data are obtained. It may, 
however, serve as a convenient guide 
to our present knowledge of the fa- 
milial characteristies of pediatrie dis- 
eases. 

For those who may wish to ques- 
tion my interpretations of the data, a 
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key reference is provided for each 
This the 


authoritative, the most recent, 


condition. will be either 
most 
or the most accessible article on the 
subject. 

Several terms used in the list should 


be explained : 


Expressivity refers to the variabil- 
ity in expression of the same gene, in 
different individuals. 

An irregular dominant gene is one 
with variable expressivity and reduced 
penetrance. 

When a dominant gene 
itself in 


Penetrance. 


sometimes fails to manifest 


an individual carrying the gene this is 
referred to as ‘‘redueed penetrance.”’ 
Thus a dominant with 90 
cent penetrance will express itself in 
only 90 per cent of the individuals ear- 
This will lead to the disease 


gene per 


rying it. 


‘‘skipping a generation’’ in some 
families. 
Heterozygous refers to the situa- 


tion where the two members of a pair 
of genes (alleles) are different. 


Homozygous refers to the situation 
where the two members of a pair of 
genes (alleles) are the same. 

A fraction immediately following 
the name of a disease represents the 
approximate frequeney of the eondi- 
tion. 


icatalasia (oral gangrene, absence of catal 
ase in the blood). Probably recessive.8s 
Acholuric jaundice. See Anemia, spherocytic. 
ichondroplasia. See chondrodystrophy. 
idrenal hyperplasia (female pseudohermaph- 
roditism in 9, 


precocious puberty in 


4). May be recessive.5 
{fibrinogenemia. Probably recessive.®1 
See Osteopetrosis. 


Oc- 


Albers-Schénberq disease. 


Albinism. 1/15000. Usually recessive. 


easionally dominant.109 


Alcaptonuria. Recessive.51 
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Amaurotic idiocy, infantile (Tay-Sachs’ dis 
1/250,000. Onset at 1 to 6 
months, death within two years. Mostly 
Twenty-five per cent have first 


2ase ). 


Jewish. 


cousin parents. Recessive.120 


Amaurotic idiocy, juvenile. 1-40,000. Onset 
around 6 years of age, death at 15 to 
20. Fifteen per cent have first cousin 


parents. Recessive.116 


Amyotonia congenita. See Muscular atrophy, 
spinal, progressive, infantile. 

skeletal 
Probably 


Anemia, hypoplastic, with defects 


Fanconi syndrome). reces- 
sive,105 

Anemia, sickle cell (drepanocythemia). Dom- 

when 


inant gene, heterozygous, causes 


red cell sickling, asymptomatic. Pres- 
ent in 10 per cent of American Negroes, 
rarely in whites. 
(2/1000 
chronic normochromic hemolytic anemia. 
Both parents of affected patient should 
show sickling trait.9° 


In homozygous state 


American Negroes) causes 


hetero- 
zygous for both sickling gene and target 


Persons 


cell gene have hemolytic anemia similar 
to sickle cell but hematolog- 
ically distinguishable.115 See Itano®6 for 


anemia 


further complications. 


Anemia, spherocytic (spherocytosis, familial 


hemolytie icterus, hereditary hemolytic 
jaundice, ete.). Dominant. Ten per 
eent are ‘‘sporadic’’ cases and prob 


ably represent mutations. May be asymp- 
tomatic.143 
Anemia, target cell (Cooley’s, Mediterranean, 
thalassemia, microcythemia). Dominant 
gene, heterozygous causes ‘‘ thalassemia 


; 


minor’’—mild, hypochromie anemia with 
increased red cell fragility, target cells. 
(Five per cent of Italians, rare in non- 
Mediterranean races.) In homozygous 
state causes ‘‘thalassemia major,’’ pro 
fatal hemolytic 
4/10,000 Italians.89 
cell, for interaction. 
1/1000. 24:39. 


pregnancy has about 2 to 7 per cent risk 


gressive anemia 


See Anemia, sickle 
Anencephaly. Subsequent 
of having a central nervous system con 
genital defect,98, 103 20 per cent chance 
of aborting.15 
Angioneurotic edema. Dominant inheritance 
in some cases,113 
1/100,000. 


Aniridia. Dominant, usually.73 











Arachnodactyly (Marfan’s syndrome). Sixty 
per cent with dislocated lens, 40 per cent 
with heart disease. 


congenital Irregu 


lar dominant.’ 
head of 
patellae, 


Arthro-ony hodysplasia (defect of 


radius, hypoplastic or absent 


posterior iliac spurs, nail dystrophy). 


Dominant. 


Asthma. Genetic situation confused. 


May 
be dominant with 40 per cent penetrance. 
child 


13 per cent of developing asthma, 7 per 


Risk for (one parent asthmatic) 
cent of developing hay fever.111 
Friedrich’s 


around 12 years of age 


Atazia, (spinal). Onset usually 


Ten per cent 


have first cousin parents. Usually reces 


sive,117 but clinical group probably in 
cludes several genetically different en 
tities. 


futonomic dysfunction. (Riley’s syndrome 

erying without tears, excessive sweating, 
skin blotches, emotional instability, mo 
manifest- 


Prob- 


tor ineoordination plus other 
tions of autonomic dysfunction.) 
ably recessive, 10¢ 

Blue sclerotics. 


Bonnevie-Ullrich 


formed extremities, cranial nerve palsies, 


See Osteogenesis imperfecta. 


syndrome pterygium, de 


hypoplastic mandible, thoracic malforma- 


tions, ete.). See Pterygium syndrome. 

Bronchiectasis. Familial distribution not 
established. But see Situs inversus vis 
cerum. 


Buerqer-Gruetz disease. See ILyperlipemia, 
idiopathic, familial. 

Calvé-Legg-Perthes’ disease. See Legg- 

Perthes’ disease. 

Cataract. Usually dominant, but other modes 
of inheritance occur.) 

Celiac disease. Risk for siblings 13 per 
ecent,154 

Charcot-Marie-Tooth muscular atrophy. See 


Muscular atrophy, peroneal. 


Chondrodystrophia calcificans congenita. Re 
cessive.45 

Chondrodystrophy (achondroplasia). 1/10,- 
000. Dominant, but there are many 
sporadic cases, probably mutations. Par 


ents of a sporadic case are very unlikely 
to have a second achondroplastic child. 
Each child of a sporadic case has a 50:50 


being affected.* 


chance of 
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Chondroectodermal dystrophy (Ellis-van Cre- 
veld syndrome). Ectodermal dysplasia, 
polydactyly, chondrodystrophy. Probably 
recessive.49 

Chondro-osteodystrophy. See Morquio’s dis- 
ease. 

Chorea, Tuntington *s. See Huntington ’s 

chorea. 

Sex-linked with 

asymptomatic fundus changes in ‘‘car- 


Choroideremia. recessive, 


rier’’ females.124 
(hemorrhagic diathesis re- 


Sex-linked reces- 


Christmas disease 
sembling hemophilia). 
sive.? 

Cleft lip, congenital (with or without cleft 

1,000. 24:19. Genetic sus- 

intrauterine factor(s). 

Genetically distinet cleft palate 

alone. Risk for parents nor- 

mal, 4 per cent; for sibling, one parent 
affected, 14 per cent; for offspring of 
affected parent, 2 per cent.43 


palate). 1 
ceptibility plus 
from 


sibling, 


Cleft palate, congenital (without cleft lip). 

1/2,500. 29:18. Genetically distinct 
Risk for sibling, parents 
normal, 2 per cent; for sibling, parent 
affected, 17 per cent; for offspring of af- 
fected parent, 7 per cent.43 


from cleft lip. 


Cleidocranial dysostosis. Dominant, variable 
manifestation.®3 

Clubfoot, congenital. 1/1,000. 24:39. 

Risk for sibling, 3 per cent; for sibling, 

affected, 10 per cent; for 


but blood rela- 


one parent 


sibling normal 


Be 


tives, 25 per cent.14 


parents 
Coole 7] ’s anemia. See anemia, Target cell. 
(Crouzon’s disease). 

About half the 


Craniofacial dysostosis 
Irregular dominant. 
cases are sporadic.42 

Crouzon’s disease. See Craniofacial dysos- 

tosis. 

with amino-aciduria 

disease, De Toni-Fan- 

Probably recessive.? 


Cystine storage disease 
(Lignac-Fanconi 
coni syndrome). 
with 


amounts of 


Cystinuria stone formation. 

(and lysine and 
usually with stone 
May be completely recessive 
and recessive with 
mild ecystinuria in heterozygotes in other 


Large 
cystine 
aurine) in urine, 
formation. 
in some families, 
families.6° 

1/3,000. 
(meningitis, 


Deaf -mutism., Fifty per cent en- 


erythroblasto- 


vironmental 
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sis, ete.); 50 per cent familial. Six per 
Usually 
recessive, but may be caused by one of 
several different gene pairs. Hence two 
deaf mutes marrying 
ally, but not always, have deaf-mute chil- 


cent parental consanguinity. 


*“genetic’’ usu- 
dren.73 

Sometimes dominant.127 
1/500. 
with reduced penetrance; depending on 
affects middle 


Deafness, nerve. 


Deafness, otosclerotic. Dominant, 


whether otosclerosis ear 
hones ?1 

De Toni-Fanconi syndrome. Probably reces- 

sive? (see Cystine storage disease). 

Most 

ondary destruction of posterior pituitary- 

Some are heredi- 


usually 


Diabetes insipidus. eases due to sec- 


hypothalamie system. 


tary. Pitressin-deficiency type 
dominant, occasionally sex-linked reces- 
Nephro- 


sive, rarely simple recessive.97 


genic resistant) sex- 


linked 


Diabetes 


type ( pitressin 
recessive,142 


4/1,000. 
sive, with reduced penetrance. 


mellitus. Simple reces 
Empirical 
for sibling, parents normal, 


risk rates 


5 per cent; for sibling, one parent af- 


fected, 15 per cent. For child of af 
fected parent, 2 per cent or more,125 
Dislocation of the hip, congenital. 1/1,500. 


14:109. 
per 


Risk for siblings, parents nor- 


mal, 5 eent; for sibling, one af- 


fected parent, 10 to 15 per cent.73 


Dyslexia, specific (congenital word-blind- 


ness 5/100. 


Usually dominant,.56 
Dysostosis multiplex. See Gargoylism. 


Dystrophia myotonica. See Myotonia dys 
trophica. 
Ectodermal Fifty 


Usually 


dysplasia, anhydrotic. 


per cent mentally defective. 
sex-linked recessive.57 

Ectodermal dysplasia, hydrotic. Usually dom 
inant.28 See also Ellis-van Creveld syn- 
drome. 

Ehlers-Danlos syndrome 
tis). 


Ellis-van Creveld syndrome 


(hyperelastosis cu 
Dominant, variable expressivity.72 
(chondroectoder 


mal dystrophy Ectodermal dysplasia, 





polydactyly, chondrodystrophy. Prob 
ably recessive.49 

Epidermolysis bullosa. Simplex type—domi 
nant with reduced penetrance in some 


families; dystrophic type—dominant, re- 


duced penetrance; malignant type—re 


cessive.§2 


Epilepsy. 4/1,000. Risk for siblings and 
children 1/40. Greater if patient has 
‘‘idiopathic’’ type electrocardiogram, 
positive family, early onset of seizures, 
no history of brain injury. Less for 
**focal’’ electrocardiogram, negative 
family history, late onset, brain injury.75 

Epiloia (tuberose sclerosis, Bourneville’s dis- 
sase—sebaceous adenoma central 
nervous system tumors, with convulsions, 
80 per cent; mental deficiency, 70 per 
cent; cerebral calcification, 60 per cent; 


and 


and variable neurological signs). 1/ 
50,000. Only 50 per cent have positive 


family history. Irregular dominant.18 


Exomphalos 1/3,200. Risk for recurrence in 
siblings low, 1- per cent ?84 
Exostoses, 


multiple. Dominant, with pene- 


trance reduced in females, perhaps by 
another autosomal gene.59 

Fanconi syndrome (hypoplastic anemia, skele- 
tal defects). 


(See also Cystine storage disease). 


Probably recessive.105 
Fibrocystic disease of the pancreas (muco- 
viscidosis). 1/100 to 1/10,000. Reces- 
sive.78 
Fragilitas ossium. 
fecta. 
Fructosuria. 
sive.74 


See Osteogenesis imper- 


1/130,000. Probably _ reces- 


Galactosemia. May be recessive.23 

Gargoylism (Hurler-Pfaundler syndrome, dys 
ostosis multiplex, incorrectly called lipo 
chondrodystrophy). 10 per cent paren- 

tal consanguinity. Usually recessive.7! 

A rare, less severe form without corneal 

clouding shows sex-linked recessive in- 
heritance.91, 136 

Gaucher’s disease. 


Adult type, 
dominant55; acute infantile type prob- 


irregular 


ably recessive.54 


Glycogen storage disease of the liver (von 


Probably recessive.53 
Prob- 


Gierke’s disease). 
Glycogen storage disease of the heart. 
ably recessive.35 
Hand-Schiiller-Christian disease. Nosological 
position unclear, genetics therefore ob 
secure, 
Harelip. See Cleft lip. 
Hemiatrophy, familial 


May be recessive in some cases.44 


facial. Few cases. 


Hemochromatosis. Juvenile type with endo 
crine and cardiac dysfunction probably 
recessive.100 











Hemolytic jaundice. See Anemia, sphero 
eytic. 


He mophilia. 4 


females,$5 


100,000. Extremely rare in 
About one-third of cases are 
100,000. 


sporadic. Mutation rate about 1 


Sex-linked recessive.73 See also Christ- 
mas disease. 

Hepatolenticular degeneration (Wilson’s dis 
ease). Probably recessive.53 

female (adrenal 


Hermaphroditism, pseudo-, 


hyperplasia May be recessive.5 


Ilermaphroditism, pse udo . male, Sex linked 
recessive,13, 24 

ITirschsprung’s disease (idiepathie mega- 
colon). 1/25,000, Risk of recurrence 
about 1/5 in male siblings, rare in fe 


male siblings.12. See also Intestinal ob 


struction due to agenesis of myenteric 


plexus. 
ITuntinaton’s chorea. Onset 25 to 50 (aver- 


ge 35 Dominant.4 


a 
Hurler-Pfaundler syndrome. See Gargoylism. 
ITydrocephalus. 2/1,000. Empirical risk 


rate for siblings low, perhaps 1 per 
cent! 
cutis (Ehler’s-Danlos 


ITyperelastosis syn- 


drome Dominant, variable expressiv 
ity.? 

IL ype rlipemia, idiopathic, familial (Buerger 
Gruetz disease 

Ichthyosis. is 


Possibly recessive,52 


foetalis—recessive, frequent 


parental consanguinity. I. congenita 


recessive. I. vulgaris—dominant with 


variable manifestations, sometimes sex- 
linked recessive.29 
Intestinal obstruction due to aqenesis of my- 


May be a 


Perhaps reces 


enteric plexus. variant of 


Hirschsprung’s disease. 


sive.!44 


Jaundice , hereditai Yu, he molytic. See Anemia, 


spherocytic. 


Jaundice, nonhemolytic, with kernicterus. 


Probably recessive. 
Jaw. fibrous swelling of. May be domi 

nant. 
Jeahers’ 


syndrome. 


Multiple polyposis, with 
pigmented spots on oral 
Probably 


reduced penetrance.®% 


mucosa, lips, 


and fingers. dominant with 
somewhat 

Kartagener’s syndrome. See Situs inversus 
viscerum. 

Kidney, 


tracted. 


idiopathic parenchymatous con 
May be recessive in some fami 


lies. 
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Klippel-Feil syndrome. Sometimes familial. 


Dominant with reduced penetrance ?10s 
See Pterygium syndrome. 
Laurence-Moon-Biedl-Bardet 


( Obesity, 


syndrome. 


hypogenitalism, polydactyly, 


retinitis pigmentosa, shortness, mental 


deficiency. ) Probably recessive, with 
variable manifestations and penetrance 
somewhat reduced in females. Hetero 


zygous carriers may have polydactyly, or 
deaf-mutism.25 
Leber’s disease. 
Legg-Perthes’ 
formans 


See Optic atrophy. 
disease (osteochrondritis de 
hip). Oc 


Rarely recessive.6®? 


juvenilis of the 
easionally dominant. 
Usually sporadie. 
Lignac-Fanconi disease (cystine storage dis 
ease with amino-aciduria). Probably re 
cessive.7 
Lindau’s disease (hemangioblastoma of cere 
bellum and retina, often with cysts of 
kidneys and pancreas, or tumors of kid- 
ney, adrenals, and pancreas). Irregular 
dominant in some families." 
Lipochondrodystrophy. 
Little’s disease. 


Lobstein’s syndrome. 


See Gargoylism. 
See Spastic paralysis. 


See Osteogenesis im 


perfecta. 

Lobster claw defects of hands and feet. 
Sometimes dominant. 

Madelung’s deformity. Sometimes domi 


nant,.95 
Mandib ulofacial 
lins syndrome). 


dysostosis. ( Treacher-Col 


(Antimongoloid slant 


fissures, hypoplasia of 


of palpebral 


facial bones, malformed ears, macro 


stomia, ete.) Irregular dominant.*4 
Marble bones. 


Gunn 


See ( steopetrosis. 


Marcus phenomenon (ptosis, winking 


when jaw moves) Irregular dominant 


in some families.57 


Marfan 


s syndrome. See Arachnodactyly. 


Mediterranean anemia. See Anemia, target 
cell. 


Megacolon. See Hirschsprung’s disease. 


Mental deficiency. 1/200 to 1/100. Classi 
fication confused. Exeluding specific 


disease entities (gargoylism, mongolism, 
phenylketonuria, ete.) empirical rates for 
siblings of mental defectives are approxi 
both 


parents are defective, 40 per cent when 


mately: up to 90 per cent when 
one parent is defective, 15 per cent if 
Risk for 
sibling is smaller if first defective child 


neither parent is defective. 














has severe type since environmentally 
determined types are more severe. Risk 
for children of a mentally deficient par- 
ent about 30 per cent.73 

Methemoglobinemia. Dominant in some fam- 
ilies, sometimes recessive.2 

VWicrocephaly. Some caused by toxoplasmo- 
sis, intrauterine irradiation, ete. Many 
are recessively inherited.17 

Microphthalmus. 3/100,000. If proband is 
mentally deficient, risk for siblings, 9 
per cent. If proband is mentally normal, 
risk for siblings is very low.118 

Vilroy’s disease (hereditary lymphedema). 
May be dominant with somewhat reduced 
penetrance,110 

Vongolism. 15/10,000. Risk of having a 
mongoloid child increases with increasing 
maternal age, perhaps up to 6 per cent 
in any woman over 40.16 Risk of recur- 
rence in sibling is low; depends more on 
maternal age than on positive family his- 
tory.73 

Morquio’s disease (chondro-osteodystrophy, 
osteochondrodystrophia deformans). 
Usually recessive, occasionally sex-linked 
recessive, rarely dominant.40 

Mucoviscidosis. See Pancreatic cystic fibro 
sis. 

Vuscular atrophy, spinal, progressive, infan- 
tile (Werdnig-Hoffmann’s disease). 
Amytonia congenita thought to be 
earlier appearing form of the same dis- 
ease.20 13 per cent parental consan- 
guinity. Usually recessive. Occasionally 
may be irregular dominant.21 

Muscular atrophy, peroneal (Charcot-Marie 
Tooth). Onset at 10 to 20 years (earlier 
in recessive type). Probably normal life 
span. Usually dominant, occasionally 
recessive or sex-linked recessive.4 

Muscular dystrophy, progressive, facioscapu- 
lohumeral (Landouzy-Dejerine). Onset 
10 to 17 years, normal life span. May 
spare facial muscles. Dominant in some 
families, often recessive.130, 137 

Vuscular dystrophy, pseudohypertrephic (Du- 
chenne). Nearly always sex-linked re- 
cessive.130, 137 

Myasthenia gravis. Adult form shows no 
obvious familial distribution. Congeni- 
tal form, transient (neonatal) type in 
some offspring of affected mothers. 
True congenital type, in offspring of 
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normal parents, very rare. Possibly re- 
cessive.76 

Myoclonus epilepsy. Usually recessive, oc- 
easionally dominant.53 

Myotonia congenita (Thomsen’s disease). 
Dominant, with penetrance reduced in 
some families.13% 

Myotonia dystrophica (dystrophia myotonia). 
Irregular dominant. Relatives may show 
only cataract.133 

Nail defect with skeletal defects (especially 
dislocated radial head, hypoplastic or 
absent patella). Dominant.22 See also 
Arthro-onychodysplasia, and Ellis-van 
Creveld syndrome. 

Neurofibromatosis (Recklinghausen’s disease). 
Presence of six or more café-au-lait 
spots, 1.5 cm. or more in diameter, oc 
eurs only in neurofibromatosis, and is 
therefore diagnostic. But 30 per cent 
of patients do not have this sign.31 30 
per cent have central nervous system 
gliosis and neurinomas (especially eighth 
nerve); 7 per cent have bone changes. 
15 per cent die of sarcomatous degenera- 
tion. 4 
tance. ‘‘Sporadic’’ type may be due 


per cent show dominant inheri- 


to mutation or failure of gene manifes- 
tation in parent.18 

Nevoid amentia (Sturge-Weber-Dimitri dis 
ease). Heredity not established. 

Niemann-Pick disease. Chiefly in Jews. 
Probably recessive. Some claim it a 
variant of amaurotic idiocy.140 

Oligophrenia phenylpyruvica. See Phenyl 
ketonuria. 

Oppenheim’s disease. See Muscular atrophy, 
progressive, spinal, infantile. 

Optic atrophy (Leber’s disease). Sometimes 
dominant,77 usually sex-linked recessive, 
but males apparently do not transmit the 
disease to their daughter’s sons.79 

Osler’s disease. See Telangiectasia, hemor 
rhagic. 

Osteochondrodystrophia deformans. See Mor 
quio’s disease. 

Osteogenesis imperfecta (osteopsathyrosis, 
fragilitas ossium, Lobstein’s disease). 
2/100,000. Blue sclerae, with bone fra- 
gility (60 per cent), otosclerosis (25 per 
cent). Congenital severe form probably 
a severe manifestation of same gene that 
causes ‘‘tarda’’ form. 50 per cent show 
dominant inheritance. Sporadic cases 
probably mutations.112 
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Osteopetrosis (marble bones, Albers-Schén- 


berg disease). ‘‘Malignant’’ form 
probably recessive. ‘‘Benign’’ form 


dominant, with somewhat reduced pene- 
trance.92 
Oste opsath yrosis. See 


fecta. 


Osteogenesis imper 


Otosclerosis. See Deafness, otosclerotic. 
Ovarian agenesis. See Pterygium syndrome. 


Pancreatic cystic (mucoviscidosis). 
1/100 to 1/10,000. 


See Spastic paraplegia. 


fibrosis 
Recessive.78 
Paraple qa. 
Parietal 


dominant.93 


foramen, persistent. Sometimes 
Risk for siblings 
3 per cent of having some con- 
Maternal infection 


Patent ductus arteriosus. 
about 
genital heart defect. 
with rubella not an important cause.104 

Pectus excavatum. Occasionally dominant.12! 
Usually sporadic. 

Pe laer 
nuclear leukocytes). Dominant.87 

Periodic 8/10,000.73 


with slightly reduced penetrance in some 


anomaly (unsegmented polymorpho 


paralysis. Dominant, 
families.132 


Peroneal atrophy. See Muscular atrophy, 
peroneal. 
Phenylketonuria 


100,000. 


(oligophrenia phenylpyru 


viea). 4 15 per cent parental 
consanguinity. Recessive.7° 


Poliomyelitis. Susceptibility to paralysis 
conditioned by genetic factor(s), prob- 
ably recessive.®4 

Polycystic kidneys. Adult type 1/375 autop 

Only 1 in 10 


Infantile type possibly re 


sies. causes symptoms. 
Dominant.4! 
cessive,73 

also 


Often dominant.1° See 


Chondroectodermal dystrophy and Laur 


Polydactyly. 


ence-Moon-Biedl-Bardet syndrome. 
Polyposis, multiple of the colon. Dominant, 


with reduced About one 
third 


comes 


penetrance. 
eases ‘‘sporadic.’’ 


check 


occur in 


Always be- 
malignant, so relatives.36 


Polyps also stomach.58 


may 

(See also Jeghers’ syndrome). 
Porphyria. Congenital—probably recessive. 
Acute 


duced penetrance.27 


intermittent—dominant, with re 


Pseudohermaphroditism, female (adrenal hy 
May be recessive.5 
Sex-linked re 


perplasia 
Pseudohermaphroditism, male. 
cessive,13, 24 


Empirical risk for siblings of pa 


Psoriasis. 


tient 


9 


parents normal, 2 to 7 per cent; 





one parent affected, 9 to 20 per cent. 
Risk for children of affected parent 15 
per cent.107, 126 

Pterygiwm syndrome. Bonnevie-Ullrich syn- 
drome, Klippel-Feil syndrome, Turner’s 
syndrome, and arthromyodysplasia may 
all be variants of the same condition, 
with irregular dominant inheritance.108 

Pyelonephritis, interstitial. In one family 
partially sex-linked dominant, asympto- 
matie in females.128 

Pyloric stenosis hypertrophic. 3/1,000. 54: 
19. Risk for siblings 6 per cent. Slight 
tendency to occur more often in first- 
born child.83 

Recklinghausen’s disease. See Neurofibroma- 
tosis. 

Renal rickets. See Cystine storage disease 

for one type. 

1/10,000. 25 per cent 

Usually sim- 


Retinitis pigmentosa. 
parental consanguinity.73 


ple recessive. Occasionally dominant. 
Rarely sex-linked recessive. 
Retinoblastoma (glioma retinae). 3/100,000. 


Dominant, slightly reduced penetrance. 


‘*Sporadic’’ cases are usually mutations 


and will transmit the disease to their 


children (50:50 risk). Very unlikely to 
occur in siblings of affected child with 
normal parents.38 

Rheumatic fever—predisposition, may be re 


cessively inherited, but disease occurs 
only if environmental factors present too. 
Risk for 
ment; e.g., in Northern Ireland about 5 
both 


10 per cent with one parent af- 


sibling varies with environ 


per cent if parents are normal, 
about 
fected.131 
Rickets, 
drome for one type. 
Rickets, resistant. 


renal. See de Toni-Fanconi_ syn- 
Respond only to massive 
About 50 per cent 
of families show dominant inheritance.% 


doses of vitamin D. 
Riley’s syndrome. See Autonomic dysfune 
tion. 

(eataract, congenital heart 
disease, deafness). Risk for child being 
affected is 17 per cent if maternal in- 


Rubella syndrome 


fection occurs in first trimester, 12 per 
cent if infection in second trimester.®5 
Schilder’s disease periaxialis 
diffusa, diffuse 
cortical encephalopathy). 
gory probably includes several geneti- 
eally different entities; often recessive.73 


(encephalitis 


cerebral sclerosis, sub- 


Clinical cate- 
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Situs inversus viscerum. 1/7,500 autopsies. 
Risk for siblings 1 per cent,135 frequent 
association with bronchiectasis, sinusitis 
(Kartagener’s syndrome).6 

Spastic paraplegia. Often due to birth 
jury, ete. Clinical classification probably 
contains several genetically different en- 


in- 


tities, and same gene can produce dif- 
clinical 
nant, and sex-linked types have been re 


ferent types. Recessive, domi- 


ported. Suspect genetic basis in non- 
congenital types, especially in symmetri- 
cal form, with parental consanguinity or 
positive family history.159 

Spherocytosis. See Anemia, spherocytic. 

Spina bifida aperta. 1/400. Risk for 


lings 4 per cent, of having spina bifida, 


sib- 


hydrocephaly, or anencephaly.103 
Sprengel’s deformity (elevated scapulae, ete.) 
Probably recessive in most families. Oc 
easionally dominant.53 
Strabismus, several 
different Risk for 
sibling, parents normal, 16 per cent; one 


convergent. Probably 


genetic mechanisms, 


parent affected, 17 per cent.32 


Sturge-Weber-Dimitri disease (nevoid amen 
tia). 
Tay-Sachs’ 


Telangiectasia, hemorrhagic (Osler’s disease). 


Heredity not established. 


disease. See Amaurotie idiocy. 


Dominant with somewhat reduced pene- 
trance.50 Homozygous form possibly 


lethal.122 
Thalassemia. See Anemia, target cell. 
Thomsen’s disease. See Myotonia congenita. 
Thrombocytopenic purpura, idiopathic. Usu- 
ally dominant with reduced penetrance.33 
Torticollis, usually with cranial asymmetry. 
Dominant, with about 20 per cent pene 
trance.99 
Toxoplasmosis. Intrauterine infection may 
give microcephaly or hydrocephaly, intra- 
cranial calcification, chorioretinitis, ete. 
Does not recur in siblings.1°1 
Treacher-Collins syndrome, See Mandibulo- 
facial dysostosis. 
Tuberose (tuberous) sclerosis. See Epiloia. 
May 


be variant of pterygium syndrome.119 


Turner’s syndrome (ovarian agenesis). 

Von Gierke’s disease. See Glycogen storage 
disease. 

Werdnig-Hoffmann spinal muscular atrophy. 
See Muscular atrophy, spinal. 

Wilson’s disease (hepatolenticular degenera- 

Recessive.138 


tion). 
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Xeroderma pigmentosum. Recessive, par- 
tially sex-linked. Heterozygotes often 


heavily freckled.$1 


SUMMARY 

The present article reviews some of 
the ways a knowledge of medical ge- 
neties can be of practical value to the 
pediatrician. 

1. The patterns of simple mendelian 
inheritance are described, as seen in 
the human pedigree. 

2. The technique of taking the fam- 
ily history is discussed. It is sug- 
gested that the family history should 
routinely contain (a) a statement re- 
the occurrence the pa- 
tient’s family of diseases relevant to 


garding in 
the patient’s complaints, (b) a reeord 
of the patient’s parents and siblings 
and (¢) a statement about whether 
the patient’s parents are ‘‘blood rel- 
atives’’ (parental consanguinity). 

3. The problems of counseling in 
medical genetics are discussed, par- 
ticularly in relation to the question of 
whether the parents of a child with a 
genetically influenced disease should 
have further children. 

4. A list of pediatric diseases is 
presented, with a summary of what 
is known of the genetics of each dis- 


ease. 

This work was supported by a Federal- 
Provincial Public Health Grant. The ma- 
terial in it has been culled from many 


sources including Professor T. Kemp’s use- 
ful text,73 Professor R. R. Gates’ 
volumes,53 and the unpublished lecture notes 
of Dr. Nash Herndon. Dr. Alton Goldbloom 
has very kindly read and criticized the manu 
script. To all these, may I express by sin 
cere thanks. 
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POLYPS OF THE RECTUM AND COLON IN CHILDREN 


ReyNotp ERSKINE CuurcH, M.D.,* anp A. Davin Scuwartz. M.D.** 
New York, N. Y. 


EK BELIEVE that rectal polyps 
W ana redundancy of the lower por- 
tion of the large bowel are far more 
common in children than is the general 
conception. Our belief has been gained 
from our observation in private prac- 
tice and from the colon and rectal serv- 
ice of an active city hospital. 

A review of difficulties encountered 
by us in establishing a correct diagno- 
sis and the exact site of a polyp led to 
the speculation that ideas and methods 
gained from our experience might be 
of benefit to others. This seemed par- 
tieularly true from our knowledge that 
this condition is often completely 
missed by some, due to unfamiliarity in 
the use of routine diagnostie instru- 
ments. We feel that too frequently 
definite signs and symptoms of this 
disease are overlooked or treated as a 
complication of another problem; that 
the removal of certain factors early in 
childhood may tend to prevent its de- 
velopment. 

Historical reports indicate that ree- 
tal polyps in childhood have been ree- 
ognized and treated for centuries. 
Probably the first such report in the 
literature was by Menzel®? and 
He deseribed how, at 


ap- 
peared in 1721. 
autopsy, his patient, a boy 15 vears of 


age, revealed a mucous membrane of 
the 
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colon with “wartlike growths.” 


Service of the Gouver- 


York Uni- 
Resi- 
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Other ease reports of polyps in chil- 
dren were made by Pelaton in 1859, 
Virchow in 1863, and LeClere in 1887. 


INCIDENCE 


Writers do not agree on the inei- 
dence of this condition. Kennedy, 
Smith,?. and Diamond® state that 


polyps of the reetum and colon in 
childhood The 
Mayo Clinie reports forty-nine chil- 


are relatively rare. 
dren with polyps during the vears 1925 
to 1940. 


ton* feels that adenomatous polyps in 


On the other hand, Penning- 
infants are not uncommon. Te quoted 
Bakay as finding twenty-five cases in 
the 58,970 children. He 
also quoted Jacobi as having seen ap- 
100 
mostly in children from 2 to 5 years 


records of 


proximately eases of polyps, 


of age. Hall® found nine such eases in 
a two-year period. Yeomans® had a 
series of thirty-five cases in children 
and young adults most of whom were 
3 to 10 vears of age. We feel strongly 
that it is of frequent occurrence and 
regret our lack of a definite statistic. 
We do see approximately six cases of 
polyps each year and many more of 
extreme bowel redundancy. 


ETIOLOGICAL FACTORS 


The etiological factor of polyps of 
the colon and rectum in children has 
not been accurately established. After 
making a comprehensive study of a 
group of patients with polyps, one of 
aged 2 vears, 


whom was an infant 


McKenney* expresses the belief that 
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multiple polyposis of the colon is con- 
genital in nature. Kennedy also con- 
eurs in this. Erdmann and Morris® 
classified all cases as either congenital 
or aequired. They felt that the re- 
ported frequent observation of the de- 
velopment of the multiple polypoid-like 
structures in eases of ulcerative colitis 
in early youth suggests the “acquired” 
nature of some of these tumors. Helm- 
holz,’° reporting on five cases of ulcer- 
ative colitis in childhood, stated that 
polyps of the colon were formed by 
proliferation of islands of mucosa in 
the uleerated colon. Swinton and 
Warren" believe the majority of 
polyps of the large bowel are true tu- 
mors and are the result of some in- 
herent defect in cellular growth. The 
youngest patient in their series of 156 


“ 


eases of all ages was 7 years old. 

Anatomical observations made by us 
on children reveal a marked similarity 
of findings in all eases of single polyp. 
We have noted a marked mucosal re- 
dundaney of the sigmoid and rectum. 
This may be so marked that a polyp 
of the sigmoid easily protrudes through 
the anus. We feel that chronic con- 
stipation and faulty bowel habits with 
constant straining at stool may be the 
etiological agent of the redundancy. 
We believe it is from, or on, this re- 
dundaney that the polyp develops. Re- 
moval of the primary factor with the 
polyp is usually followed by a shrink- 
ing or disappearance of the redun- 
daney. 

Our thoughts are not entirely origi- 
Ladd and 
Gross," many polyps appear to be 
little more than localized redundancies 
of the regional mucosa and submucosa. 
They postulate that the polyp base at 
first sessile attachment to the 
colonie wall, which later becomes pe- 


nal, for, aceording to 


has a 
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duneulated as the suspended and en- 
larging mass is pulled upon by the 
fecal current. Then the colonic mucosa 
extends up over the stalk and onto the 
polyp proper. 

Neuhoft’s™ findings, too, support this 
concept. He observed a rectal polyp in 
ten out of thirty children in whom 
prolapse of the rectal mucosa was 
present. 

Tuttle’? explains the development of 
polyps in children on the basis of a 
lymphoid follicle, or fibroma, or li- 
poma, becoming inflamed, distended, 
and protruding into the cavity of the 
rectum. 
ing, and perhaps a portion of the sub- 


The mucous membrane cover- 


mucosa, is “dragged” along with it. 
Peristaltie contractions of the gut, in 
an effort to expel the enlargement, 
stretch the whieh gradually 
takes the shape of a pedicle. This sag- 
ging produces irritation, hyperemia, 
and an obstruction to the return ecireu- 
The resulting 


mucosa 


lation from the growth. 
edema and hypertrophy of the follicle 
and its surrounding tissues are the 
final stages in the production of the 
polyp. 
PATHOLOGY 

The size and structure of polyps in 
children vary greatly. They may 
range from a few millimeters to sev- 
eral centimeters in dimension. They 
are usually soft and friable and may 
demonstrate and chronic in- 
flammatory changes. Granulation tis- 
sue and surface ulceration is common. 


edema 


Adenomas are described as pedune- 
ulated or sessile. The sessile group of 
tumors appear, externally, hemispheri- 
eal in shape. But when a midsagittal 
section is taken through the tumor, a 
short central stalk may be revealed 
with tumor overhanging the margins 
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like an umbrella. Thus, sessile-appear- 
ing adenomas which may cover a large 
area actually might have many indi- 
vidual stalks supporting closely ap- 
proximated polypoid projections. 
The adenoma surface may be villous, 
regular, or lobulated. As a rule, the 
larger adenomas show a lobulated or 
pattern the smaller 
ones are usually regular in appearance. 


villous whereas 
The smaller tumors tend to be gray in 
color and the larger tumors grayish 
The extent of the blood 
supply, the degree of congestion, the 


red or red. 
foci of hemorrhage, inflammation, and 
uleeration are all factors which deter- 
mine color. 

Kennedy believes that most cases of 
polypoid lesions of the colon, in which 
the patients are children, prove to be 


adenoearecinomas of a low grade of 
malignaney. In his series of eleven 
cases, microscopic examination dis- 


the lesion was an adeno- 
low grade I 
In the other 


two eases, the lesion was classified as 


that 
carcinoma, grade I or 


closed 
(Broder’s elassifieation ). 


an adenoma. 

Conversely, Diamond stresses the 
rarity of malignant degeneration of 
adenoma of the rectum in children. 
Three hundred seventy cases of rectal 
carcinoma were reported by Cripps*® 
in 1890 and only in three was the pa- 
tient under 30 years of age. Lynch’® 
reviewed 491 cases of rectal malignan- 
cies, and in only 0.5 per cent of these 
was the patient under 9 years, and in 
2.5 per cent under 19. 

It is generally agreed, however, that 
adenomatous polypoid lesions are po- 
tentially malignant and their removal, 
therefore, is indicated. Since only by 


microscopic examination ean the path- 
ologie nature of a polypoid lesion be 
determined, it is essential that each one 
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be removed. Polypoid lesions may also 
be lipomatous, fibromatous, angioma- 
tous, or leiomyomatous. 

Helwig,'’ in his series of 1,460 con- 
secutive autopsy cases, approximately 
8 per cent of which were in children 
under 11 years of age, states that ade- 
nomas, rather than adenocarcinomas, 
constitute the great majority of polyps 
oceurring in the large intestine. He 
feels that the confusion in the litera- 
ture on this point is due to different 
interpretations of the term polyp. 

Thirty-five of the 156 patients in 
Swinton and Warren’s series had be- 
nign polyps. Single polyps were pres- 
ent in thirty-one and multiple polyps 
in four. Malignant polyps were found 
in the remaining 121 cases. A malig- 
nant adenoma alone found in 
seventy-two cases and multiple malig- 
nant adenomas were noted in four oth- 


was 


ers. The malignant adenomas were as- 
sociated with either single or multiple 
benign polyps in forty-two additional 
Three cases presented the con- 
genital type of multiple polyposis in 
two of which malignaney was present 
at the time of resection. Proper em- 
phasis must be given to the high inei- 
dence of multiple polypoid lesions, 
whether benign or malignant. In their 
series, 35 per cent of the patients with 
polyps had multiple tumors. Ladd and 
Gross, on the other hand, in their series 
of ninety-two eases, found only three 
with multiple polyposis of the colon. 
Seventy-eight of their patients had the 
polyp loeated in the rectum. Thus, 
the large proportion of these polyps 
are within direct viewing distance by 
means of a proctoscope. 

From the foregoing it is clear that 
close cooperation between the surgeon 
and the pathologist is of the utmost 
importance if this lesion is to be han- 


*ases. 
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dled properly. Fisher and Turnbull’* 
stress the surgeon’s task of providing 
well-oriented and adequate tissue and 
that of the pathologist to establish the 
type and extent of a given carcinoma 
in a polyp. 
SYMPTOMS AND SIGNS 

Bleeding is the most frequent symp- 
tom. Solid feeal material irritates and 
even uleerates polyps. Protrusion 
through the anus with exposure to dia- 
pers also causes ulcerations. The bleed- 
ing may be gross in amount resulting 
in tarry stools. More frequently, how- 
ever, it is in small amounts with never 
more than a teaspoonful being found. 
Often the bleeding is so minute that 
interest is aroused only as a result of 
its demonstration in chemical tests of 
the stool. In extremely young children 
mixture in the soft and fluid stool may 
mark its presence. In older ages, 
where the stool is more solid, it is 
usually seen at the end of the move- 
ment and is bright red in color. Mas- 
sive or minute continuous loss can 
cause a serious blood depletion. 

Observation of a red, angry-looking 
mass through the anus is often the first 
indication of a polyp. The mother’s 
deseription of a “piece of meat” is 
diagnostic. Abdominal discomfort is 
not, in our experience, a common com- 
plaint. However, the history of con- 
stant effort to evacuate the bowel with- 
out result is often a significant lead. 


DIFFERENTIAL DIAGNOSIS 


The presence of these symptoms and 
signs leads to the consideration of the 
vause. Bleeding, the most common 
finding, may be of minor importance, 
but oceasionally is an indication of a 
most serious disease, either of acute 
or chronic nature. However, a funda- 


mental consideration must always be 
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that children with polyps are usually 
well nourished and well developed, 
with no evidence of nutritional disturb- 
ance. 

Constipation is undoubtedly the 
most frequent cause of rectal bleeding 
in children. Hard stool passing 
through the anus results in small anal 
fissures or mucosal tears. The bleed- 
ing from these conditions soon disap- 
pears when proper feeding or mild 
bowel lubricants are employed. 

Infectious diarrhea with multiple 
small ulcerations in the mucosa often 
results in bleeding. Frequency and 
character of stool are, however, suffi- 
cient for diagnosis. 

Intussusception will cause bleeding. 
The blood is usually found on the ex- 
amining finger per rectum. However, 
at this very examination a palpable 
sausage-shaped abdominal mass in an 
acutely ill infant with cramps and ab- 
dominal pain establishes the pathology. 

A Meckel’s diverticulum with ulcera- 
tion frequently results in rectal bleed- 
ing. This bleeding is usually severe, 
lasts for a few hours to days, and re- 
sults in marked lowering of the hemo- 


globin. It tends to recur with similar 
severity until the diagnosis is estab- 
lished. We have, however, seen a 


proved ease with insipient bleeding 
over a long period. 

Seurvy can cause rectal bleeding. 
However, evidence of the disease will 
be found in bleeding gums, and long 
bone changes with a history of inade- 
quate intake of ascorbic acid are diag- 
nostic. 

Blood dyserasies must be ruled out 
by the indicated laboratory procedures. 


DIAGNOSIS 


In the consideration of procedures 
to establish the diagnosis and to plan 
adequate treatment, it is pertinent to 
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point out certain differences in anat 


omy between children and adults. 

The infant pelvis, which is cone-shaped, 
is relatively much smaller than that of 
the adult. The sacrum has only little 
of the coneavity whieh is seen in the 
adult. This lack of depression is im- 
portant when one considers prolapse 
of the bowel associated with polyps. 
Usually, the absolute length of the ree- 
tum and intestinal tract in infants is 
one-half that of adults, and its lumen 
only one-quarter that of the fully de- 
veloped bowel. Houston’s valves are 
present at birth, but may be flattened 
when the bowel the 
the the 
peritoneum is low, usually at the level 
of the This 


creates a deep rectovesical or reeto 


is distended. In 


infant anterior reflexion of 


fourth sacral vertebra. 
vaginal pouch. 

In making the diagnosis of polypoid 
lesions of the reetum and colon, his- 


tory, digital examination, proctosig- 
moidoseopy, and x-ray studies are all 
utilized. If a polyp is discovered by 
digital or proctosigmoidoscopie exami- 
nation, there is a definite indication for 
a roentgenological investigation of the 
colon proximally to rule out additional 
polypoid lesions. 

From the history a correct diagnosis 
is often made, particularly when one 
bears in mind the points referred to 
in our diseussion of differential diag- 
A history as given by the par- 
that a 
has been noted to protrude from the 


nosis. 
ent or nurse “niece of meat” 
anus is, in our opinion, diagnostie of 
the condition, although not of the site. 
When such a history has been offered, 
and in eases where as a result of non- 
cooperation at the first examination we 
were unable to either palpate or visual- 
ize a polyp, we have instructed the 


parent or nurse to have available at 
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the bedside a snare of large, braided 
silk, which is placed about the protrud 
ing polyp. This simplifies the procto 
scopic examination. 

proctosigmoido 


diffieult 
proceedure in children, and it is rarely 


Proectosecopie and 


seopie examination is not a 
necessary to administer an anesthetie, 
for children tolerate this examination 
well. The diameter and flexibility of 
the anus and lower bowel in a child is 
much larger than is ordinarily thought, 
and it is seldom necessary to use the 
The 


ordinary sigmoidoscope may be used 


extremely small scopes available. 
in children over 2 years of age, with- 
out fear of overstretching the bowel. 
In the performance of a proctosigmoid- 
oscopie examination, we have found 
that due to the anatomical considera- 
tion and the fact that most polyps lie 
on the posterior wall that the lithot- 
omy position is the most advisable one, 
and that the knee-chest position can 
For, 
the 
bowel and the large degree of redun- 
daney that may be present in children, 
particularly when associated with a 
polyp, we have found that in the knee- 
chest position there is a retraction of 
the polyp, so that its base may lie well 
We have 
where a 


result in a mistaken diagnosis. 


due to the extreme mobility of 


above the range of a scope. 
proved 
polyp, easily removable through the 


this at operation 
anus, has been noted to retract the full 
length of a sponge forceps which would 
place it well above the range of ordi- 
nary procedure. We have found that 
ordinary cleansing of the bowel, usu- 
ally with enema prior to examination, 
is sufficient to allow proper vision. 
Digital examination is most mislead- 
ing, although when positive it is diag- 
nostic. Retraction of polyps is the 
rule, and therefore a digital examina- 
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tion performed by various members of 
a staff will often lead to different im- 
pressions. 

Although we have found that posi- 
tive diagnosis is most frequently estab- 
lished by digital examination associ- 
ated with a visual noting of the size 
and character of the polyp or by proe- 
toseopie examination with the same re- 
sult, the use of x-ray studies always 
follows sueh identification. The large, 
peduneulated polyps are easily seen by 
x-ray examination. The small, sessile 
polyps may be overlooked, or are vis- 
ualized with comparative difficulty. In 
reviewing 234 patients of all ages with 
adenomatous polyps of the colon or 
reetum seen in the surgical elinie of 
the Hospital of the University of Penn- 
svylvania, De Muth, 
Fitts’? found that polyps in the distal 


Cherney, and 
25 em. of the large bowel were missed 
by barium enema in 62 per cent of the 
patients in whom proctosigmoidoscopy 
made the diagnosis. 

In performing the x-ray examina- 
tion, the cardinal act of the procedure 
is visualizing the bowel while the ba- 
rium enema is being introduced and 
after it has been evacuated. When the 
is filled with the contrast 
dium, the polyps appear as circular 


bowel me- 
filling defects, which must not be mis- 
taken for feeal material. Polyps pro- 
ject into the lumen of the bowel rather 
than distort the contour of the bowel 
outline. Because of the unusual re- 
dundaney of the bowel and mucosa in 
children, nothing must be done which 
would exaggerate this condition, and 
violent purges must be eliminated. The 
bowel is best prepared by a light ca- 
thartie the evening before, followed 
with a saline enema prior to the x-ray 
examination. Sodium pentobarbital 
ean be given to children who are not 


too cooperative. 
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TREATMENT 
The treatment of polypoid lesions of 
the colon and rectum consists of re- 
moving them as soon as they are dis- 
covered, and at the same time correct- 
ing associated conditions such as faulty 
Polyps in children may 
The operative proce- 
dures are done under general anes- 


bowel habits. 
be malignant. 


thesia, the type of the surgery depend- 
ing upon the extent, location, and type 
of the lesion. 

Due to the extreme redundaney of 
the bowel in children, particularly those 
associated with polyps, we have found 
that lesions that appear to be in the 
lower sigmoid are easily removed 
through the anus, and all lesions of the 
itself 


through the anus. 


rectum are easily removed 
At operation, the 
child is always placed in the lithotomy 
position, as this prevents the falling 
away of the lesion into the abdomen. 
It is our custom to place a snare about 
the lesion when it is discovered or prior 
to the operative procedure. This sim- 
plifies the location and cuts down ac- 
Due to the width 


of base in the majority of polyps we 


tual operating time. 


employ techniques which remove the 
entire base, sewing over the mucosa 
at the point of its removal. In per- 
the the 
polyps are removed by traction down- 
performed 


forming operation, where 
ward and the operation 
through a speculum in the anus, care 
must be exercised not to apply traction 
on the polyp itself, for it is a fragile 
piece of tissue which easily separates, 
causing bleeding. The 
traction must be applied at the base of 
the through healthy mucous 
membrane. This also allows for a more 
adequate removal of the base and a 


considerable 
tumor 
suturing of the elliptical incision. 


In certain instances it is. necessary 
to perform the removal through a proc- 
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tosigmoidoscope, and when this is nee- 
essary the largest caliber scope pos- 
The polyp is 
the base coagulated. 


sible should be used. 


snared off and 
This is also best performed in the lith- 
otomy position for the reasons men- 
tioned above. 

abdominal ex- 
It is 
polypoid 


For higher lesions, 
ploration and colotomy are done. 
not always easy to locate 
lesions of the colon, especially when 
they have long pedicles or the bowel 
emptied. 


darkened 


been 
“eold” 


operating room oftentimes facilitates 


has not adequately 


Using a light in a 
discovery. 

If there are many polyps and it is 
felt a colectomy is not indicated, tem- 
porary colostomies may be made along 
the course of the colon for insertion of 
a sigmoidoscope, and treatment of the 
snare and endo- 


lesions, done by a 


thermy coagulation, or by excision. 
Multiple polyposis of the colon re- 
quires total colectomy, preserving the 
reetum and anal sphineter for anas- 
tomosis with the terminal ileum. 
We present two cases that exemplify 
a number of the facts and findings we 


have diseussed. 


Case 1—0O. B. (G.H. 88360), a 7- 
vear-old boy, was seen in O. P. D. with 
history of “some months of straining 
at stool” and rectal bleeding of two 
weeks’ duration. His father said he 
investigated and “saw something in 
anus.” Digital palpation was sugges- 
tive of a small rectal mass. Proctosig- 
moidoseopy, using a regular instru- 
ment and with the child im the lithot- 
omy position, revealed marked redun- 
daney of the bowel and a polyp of the 
posterior wall that seemed to be 8 em. 
from the anus. Examination in the 
knee-chest position was done for teach- 
ing purposes and it revealed an en- 
tirely different picture. The bowel ap- 
peared normal without redundancy 
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and no polyp was seen even with vis- 
ualization of the low sigmoid. He was 
found to also have phimosis and was 
admitted for correction of both eondi- 
tions. Barium enema of the large 
bowel “shows no evidence as to the 
presence of abnormalities.”’ Under gen- 
eral anesthesia, this polyp was easily 
removed through a rectal speculum, 
with the base being widely excised and 
the mucosa sutured. He was also eir- 
cumeised. The pathological report re- 
vealed a polyp 2.5 em. by 1 em., eon- 
sisting of an overgrowth of reetal mu- 
cous glands lined by tall columnar 
cells of the global type. A few of the 
glands were eystic. The tip was 
ulcerated. There was no evidence of 
malignaney. Hospital convalescence 
was uneventful and follow-up studies, 
two and four months later, revealed a 
well-healed operative area and no his- 
tory of further straining at stool. 


CasE 2.—A. C. (UN.H. K 55895- 
97319), a 4-year-old boy was first seen 
with a history of three months’ eon- 
stipation and rectal bleeding aeceom- 
panied by the “bowels coming out’’ 
when he had a movement. Digital ex 
amination was suggestive of a rectal 
mass. He had a severe degree of phi- 
mosis with adherent foreskin. Procto- 
sigmoidoscopy could not be performed 
because of lack of cooperation. After 
admission to hospital, this examination 
was carried out under a general anes- 
thesia with the child placed in a Buie 
position, using a regular-sized scope. 
Chronie mucosal irritation was noted, 
and since no polyp could be seen, a 
diagnosis of chronic proctitis was made. 
Later, he was circumcised. A barium 
enema was negative for tumors. He 
developed chicken pox and was trans- 
ferred elsewhere for treatment. On 
re-admission, the history persisted of 
rectal protrusion. The nurse was in- 
structed to place a loop of heavy silk 
about any mass seen following bowel 
movement. Before a second sigmoidos- 
copy could be done, a polyp was 
looped and operation booked. The 
operation was done through a rectal 
speculum with the child in the lithot- 
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omy position. There was a tremen- 
dous redundancy of the bowel. The 
polyp which was posterior was so 
freely movable that with the base 
grasped in a sponge forceps holder the 
entire length of the instrument could 
be pushed upward through the specu- 
lum. The polyp and its base were re- 
moved and the mucosa sutured. Patho- 
logical report showed “adenomatous 
polyp of rectum.” Convalescence was 
uneventful. Follow-up visits over an 
eight-month period revealed no com- 
plaints of bleeding or constipation. He 
would never allow proctosigmoidos- 
copy. 
COMMENT 


We feel that redundancy and polyp 
of the lower bowel in children are not 
uncommon and that in treatment, as- 
sociated conditions such as poor bowel 
habits must be corrected. 

We have described the etiology, in- 
cidence, pathology, signs and symp- 
toms, and methods of diagnosis of this 
condition. 

We strongly urge that if error in 
site and type of lesion is to be avoid- 
ed, careful proctosigmoidoseopy with 
an adequately large instrument and 
the child in the lithotomy position 
must be a routine procedure. 

It is also our opinion that due to the 
mobility of the lower bowel, polyps of 
this area are easily removed through 
an anal speculum using surgical tech- 
nique and repair on the mucosa. 
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Psychologic Aspects of Pediatrics 


PEDIATRIC OCCUPATIONAL THERAPY 


A REAPPRAISAL 


(iLENDA Swartout, B.S., O.T.R.,* anp Roy Swartout, M.D.** 
Eu Monte, Cauir. 


IIEN a child enters a hospital, 
he feels helpless and worried, and 
sinks drasti- 


his sense of security 


cally. He is separated from the per- 
sons on whom he depends for security 
and safety and he is surrounded by the 
unfamiliar sights and sounds of the 
and treatment 


hospital. Diagnostic 


procedures may be painful. For these 
reasons, some degree of tension exists 
in all children in the pediatrie ward. 
Manifestations of this tension vary. 
It is not only the openly terrified child 
that is disturbed; the docile child may 
he suppressing just as much, if not 
more, distress than the obviously fear- 
At this time, the hospitalized 


child needs affection and acceptance in 


ful one. 


addition to medical treatment. 

In many hospitals only the material 
needs of the children are met. Under 
such circumstances, the children may 
not improve as rapidly as the accepted 
or loved child, and, indeed, may be 
negative 
the 


allowed to ex- 


made physically ill by the 


emotional approach.2 On other 


hand, if children are 


press and thus release their fears, 


there is less chance of repression and 
consequent emotional trauma later on. 


Occupational therapy has a definite 


= 
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role to play in this relation, and it is 
the intention of this paper to discuss 
this role. 

In the past, occupational therapy 
consisted in large part of giving chil- 
dren playthings such as finished toys 
or busy work for the purpose of keep- 
ing them oecupied and out of mischief. 
This approach to art and craft activ- 
ities demands only that the therapist 
teach a process or method of produc- 
ing a product and is focused toward 
perfection of a technique. 

Present-day educators, on the other 
hand, postulate that creative self-ex- 
pression serves as an emotional outlet.° 
This approach to occupational therapy 
demands not only a knowledge of the 
disease process but sensitive attune- 
ment to the child’s need. It encour- 
ages the child to be self-driving and 
frees him to express his feelings. Lit- 
erature in the field of occupational 
therapy has largely failed to recognize 
these forward steps in psychiatry. 

Permeating any treatment media in 
pediatries is the relationship between 
the therapist and the child. This may 
have a therapeutic effect, a stifling 
effect, or any of the shades of grada- 
tion between. If the occupational 
therapist is to understand and help 
children, he must aceept them as pa- 
tients needing his help and he must 
be emotionally free to coneentrate up- 
on them.* He must have little coneern 
over the reactions to him as a person 
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or over the behavior or workmanship 
abilities as a reflection of his ecompe- 
tenee. While it is hardly possible for 
a therapist to like each person with 
whom he comes in contact, the desire 
to serve human beings should motivate 
and render a great tolerance and ac- 
ceptanee, thereby allowing the thera- 
pist to aecept children as they are. 
The relationship that the 
therapist maintain a respect for the 
child’s ability to solve his own prob- 
lems within the framework of his ¢a- 
pabilities if allowed to do so.° He ae- 
cepts the child’s feelings and tries to 
This 
acceptance is the best way to under- 
stand the child, and it frees him from 
having to maintain a defensive posi- 
tion. It permits the child to accept 
his feelings without being guilty about 
them.’ This is not to imply that the 
child is free to act in any way that he 


demands 


help him understand himself. 


desires. 
the child feel so guilty that he cannot 
Limitation must 


Complete freedom may make 


handle his emotions." 
out of the illness and environ- 
ment. For example, children on bed 
rest must stay in bed in this type of 
occupational therapy because it is that 
treatment that will help them get well. 
Art and craft activities are limited by 
the and material that can be 
brought to the bed and handled by 
the individual child. Again, some 
limitation is necessary out of consider- 


fTrow 


tools 


ation for other children, e.g., excessive 
eut because of 
children who are acutely ill. 

The present study was limited to 
children aged 5 through 12, using crea- 


noise must be down 


tive activities suitable for patients in 
bed. The 
engendered, self-constructed, and self- 


activities used were self- 


completed, and may or may not have 
(In the 


resulted in finished products. 
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noncreative arts and crafts of the usual 
occupational therapist, instruction is 
given, the child follows a pattern, and 
has a finished product.) 

In selecting material for creative ac- 
tivities, it was found that finger paint- 
ing, clay work, papier-maché, modeling 
with a mixture of sawdust and paste, 
weaving, sewing, wood rasp carving, 
block puppet 
struction could be managed by bed- 
bound children. It 
that the developmental characteristics 
of children 5 years of age are not the 


eonstruction, and eon- 


must be realized 


same as those of children 11 years of 
age. Each group requires art mate- 
rials suitable to his particular stage of 
development. 

A few of the media used will be dis- 
cussed at length in order to illustrate 
how they can be adapted to bedfast 
children. The first to be discussed will 
be painting. Tempora paints in in- 
dividual jars together with a jar of 
clean water were placed in a wooden 
box to avoid spilling and were offered 
the children. A light but firm bed- 
side table was used, and the bedclothes 
The 
children were offered the material and 
told to use them as they liked. If there 
was hesitation, the investigator tried 


were protected by plastie cloth. 


to find out by questioning what the 
child wanted to do and then helped 
him to find the right direction. The 
adults did not volunteer criticism as it 
is a violation of the creative process for 
one human being to interrupt or direct 
another. It was found that the ehil- 
dren painted what they saw and felt, 
and their paintings were keen and 
spontaneous. Insistence upon tech- 
skill and utilization of adult 
standards of form and color made the 
the finer 
perceptions of their own and led to 


nical 


children lose or cover up 
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inertia in so far as the activity was 
eoncerned. Depending upon the child’s 
desires, the finished picture was either 
displayed or kept by the child. 

In using clay work, the bedclothes 
were protected by plastie cloths. The 
children were interested in working 
with clay and each was given as much 
as he wanted. The therapist limited 
instructions to practical details about 
working with this medium. Children 
from 5 to 7 painted their pieces with 
tempora colors and older children 
glazed their pieces. Clay used in play 
therapy sessions is said to release ten- 
sion through the pounding, squeezing, 
and kneading process. By removing 
his conflicts into the world of play and 
modeling a figure, the child ean experi- 
ment endlessly with his own feelings.’ 
If his experiments are unsuitable or 
unsatisfactory, he may easily start 
anew. When he has experienced ade- 
quate satisfaction he feels a sense of 
relaxation and loss of tension. For the 
older children who requested their clay 
to be fired, clay was also of value be- 
cause it imposes definite discipline. 
Thus a certain consistency is a pre- 
requisite, all air must be removed to 


prevent the clay’s collapse before it 
Each small 
piece must be molded firmly to the 
main body and firing is necessary for 


ean be fired, and so on. 


real and usefulness. After 


seeing a piece of clay through the deli- 


purpose 
rate sense of achievement 
and self-satisfaction is gained by the 
child through his ability to make cer- 
tain hands and to 
master new techniques. Relating to 
these values is the feeling of power he 
experiences through making the mate- 
rial into certain shapes and forms ac- 
cording to his own inner needs. 


process, a 


things with his 


OF PEDIATRICS 


Small wood rasp carving is the third 
activity which will be discussed. <A 
degree of aggression and defiance ex- 
ists in all hospitalized children. The 
primary reason, therefore, for our in- 
terest in wood is that these various ag- 
gressive processes can be used in work- 
ing with material of rigid nature. 
Small jewelry files were used in earv- 
ing. After practicing on a serap piece, 
the children drew their own designs 
and attempted wood relief carving. 
Wood, being rigid, will not bend its 
shape. Working with it, therefore, re- 
quires precision and conformity, and 
a mistake in eutting or filing is difficult 
to repair. This discipline also was 
found to be of value in certain chil- 
dren. 

COMMENT AND SUMMARY 


The adaptation and use of art and 
craft to strengthen 
ened muscles and restore patterns of 
motion is well known to the oceupa- 
tional therapist. Equally recognized 
is the fact that the finished product 
may be of great value to the patient 
because of the sense of achievement he 
experiences from the demonstration of 
his skill. However, little has been 
written relative to the value of creative 
arts and erafts with hospitalized chil- 
dren. This study was initiated to in- 
vestigate this type of approach. Hos- 
pitalized children need release from 
the tension caused by the separation 
from their family and incomplete un- 
derstanding of how and why they are 
ill. They also need a feeling of self- 
confidence to handle the adjustment to 
the hospital situation. We feel that 
values to be found in the use of crea- 
tive art and craft activities are (1) 
expression of 
of built-in 


activities weak- 


release of tension, (2) 


emotions, (3) realization 

















discipline, and (4) acquisition of self- 
The validity of the meth- 
ods used in this article is best shown 
by the relaxed, happy atmosphere of 
the ward after the visit of the thera- 


pist. 


confidence. 


Only a brief beginning has been 
made in this aspect of occupational 
therapy. Music and literature are also 
creative activities, and, as such, should 
he a part of the armamentarium of a 
well-trained occupational therapist. If 
the occupational therapist is to be of 
real value in pediatrics, he must have 
some understanding of the social and 
emotional needs of the sick child and 
of normal child development. 
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Comments on Current Literature 





VARICELLA AND HERPES ZOSTER 


ILE etiological relationship between 

herpes zoster and varicella was 
suggested originally by clinieal ob- 
servations which seem to indicate that 
cases of herpes zoster can give rise to 
varicella in contacts and that, some- 
what less frequently, herpes zoster can 
be contracted from patients with 
chicken pox.’ * In a number of ex- 
perimental investigations results have 
tended to support this clinical impres- 
sion. Identical lesions, both grossly 
and microscopically, were produced in 
the skin of human volunteers when 
vesicular fluids from patients with 
these two diseases were injected into 
the skin Elementary bodies similar 
in type have been demonstrated by 
means of the electron microscope in 
vesicular fluids obtained from skin 
lesions of patients with chicken pox 
and with herpes zoster, providing ad- 
ditional support to the coneept that 
there is an etiological relationship be- 
tween these two diseases.‘ More re- 
cently’ by means of tissue culture 
methods, eytopathogenie agents have 
been isolated from eruptive lesions in 
varicella and in herpes zoster which 
are of a similar nature, as judged by 
their behavior in tissue culture. These 
agents, which have been propagated 
serially in human tissue, give rise to 
the same type of eosinophilic intra- 
nuclear inclusion body in tissue-culture 
cells, 

In the May-June, 1953, issue of The 
American Journal of Pathology, Cheat- 
ham® presents an unusual post-mortem 
study which illuminates the patho- 
genesis of herpes zoster. Included in 
this article is an interesting diseus- 
sion concerning the possible relation- 
ship between herpes zoster and vari- 
cella. The patient, on whom these eare- 
ful necropsy studies had been per- 
formed, was a white female, 50 years 
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was first seen in the 
University Hospital in 
May, 1947. The confirmed diagnosis 
was that of Hodgkin’s disease. This 
patient received repeated roentgen ir- 
radiation over a period of thirty-nine 
months. Two months following the 
completion of the last course of roent- 
gen therapy she experienced severe 
periumbilical pain, which was more 
marked on the right. On the sixth day 
of this illness, nitrogen mustard ther- 
apy was administered under the as- 
sumption that this severe discomfort 
was associated with the original syn- 
drome. On the eleventh day of ill- 
ness the patient developed a bandlike, 
nonpruritie, erythematous, vesiculat- 
ing rash, which extended bilaterally 
from the umbilicus around onto the 
back. At the same time a few isolated 
vesicles appeared on the extremities. 
On the fifteenth day of this illness she 
became worse suddenly, developing a 
clonie seizure of the upper extremities. 
Jaundice was evident clinically. About 
twenty-four hours later the abdominal 
vesicles were becoming coalescent, and 
new vesicles had appeared on the face. 
These facial lesions were not related to 
the anatomie distribution of cutaneous 
nerves. Some of the cutaneous lesions 
were notably hemorrhagic. The con- 
dition of the patient gradually wors- 
ened, and death occurred on the eight- 
eenth day following the initial onset 
of the periumbilieal pain. 

At the time of autopsy, a prominent 
vesicular eruption was seen over all 
parts of the body. Many of the vesi- 
cles were reported to be hemorrhagic. 
However, it was emphasized that the 
hemorrhagic component of the zoster- 
like eruption was less prominent than 
that of the generalized eruption. Mi- 
eroscopic studies of the skin revealed 
lesions typically characteristic of 


of age, who 
Vanderbilt 

















COMMENTS ON CURRENT LITERATURE 


herpes zoster, with type A (granular, 
rather amorphous, and of variable 
size) eosinophilic intranuclear inclu- 
sion bodies present within the epithe- 
lial eells, and rarely within neurilem- 
mal eells of the small nerve twigs and 
underlying corium. The generalized 
nature of the infection was indicated 
hy the presence of microscopic foci in 
the myocardium. Of particular inter- 
est were the microscopic findings in a 
small uleer in the esophageal mucosa, 
adjacent to the esophageal-gastric 
junction, where denuded tissues 
showed necrosis and polymorphonu- 
clear infiltration. While no inelusion 
hodies were apparent within the adja- 
eent surface epithelium, in several of 
the underlying eardiae glands foci of 
necrosis were seen with intranuclear 
inclusion bodies in both the glandular 
cells and in the squamous epithelial 
cells of their ducts. In addition, there 
was definite evidence of stomach neu- 
ritis involving both the submucosal 
and myenterie plexuses, associated 
with the presence of intranuclear in- 
clusion bodies in some of the neurons. 
This neuritic process was not observed 
elsewhere in the intestinal tract. 

Microscopie studies of the spinal 
nerve supplying the area of zoster in- 
volvement on the right revealed the 
presence of massive hemorrhage of the 
dorsal root ganglion and necrosis of a 
large proportion of the ganglion cells. 
In some of these ganglion cells, large 
irregular intranuclear inclusions were 
seen. Numerous satellite cells showed 
the presence of acidophilic intranu- 
clear inclusion bodies. Changes in the 
opposite dorsal root ganglion were less 
marked, inelusion bodies being found 
only in satellite cells. The sympathetic 
ganglion showed hemorrhage, and oc- 
easional intranuclear inclusions could 
be identified within the ganglion cells. 
No evidence of gross or microscopic 
change was noted in the brain or in 
the spinal cord. 


These microscopic findings at au- 
topsy seem to support the author’s 
concept that the virus entered the 


esophagus, passed to the sympathetic 
ganglion by way of the visceral nerves, 
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entering the dorsal root ganglion by 
the white ramus. In each of these 
locations, except the white ramus which 
was not examined, inclusion bodies 
were found. It has been accepted gen- 
erally in the ease of herpes zoster, 
that the ganglia most frequently af- 
fected are those receiving white rami. 
In this patient, extension of the infeec- 
tious agent to the skin was thought to 
have occurred by centrifugal spread 
along the respective peripheral nerves. 
The generalized character of the viral 
infection was demonstrated by the 
presence of intranuclear inclusions 
within the cells of visceral lesions as- 
sociated with foeal necrosis ; these were 
observed in the pancreas, adrenal 
glands, and in one ovary. 

Cheatham points out that visceral 
lesions such as these are not associated, 
as a rule, with herpes zoster infection, 
but are similar to the disseminated 
type of visceral involvement which has 
been described in varicella.’ On the 
basis of these necropsy studies, the 
author makes the postulation that the 
viruses of herpes zoster and varicella 
may he identical, stating that ‘‘in 
varicella the lesions probably result 
from a hematogenous spread in a non- 
immune individual, while in typical 
herpes zoster they are tentatively con- 
sidered to result from neurogenous 
spread in a person with humoral im- 
munity.”’ 

Russe. J. BLATTNER. 
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The American Academy of Pediatrics 
will grant twelve or more Fellowships for 
Residents for a 


Pediatric period of six 


months to one year. The fellowships carry 
a stipend of $500 to $1,000, depending on 
the length of time required to complete 
and the The fellowships 
have been made possible by a grant to the 
Academy from Mead Johnson & Company 
and will be granted as of July 1, 1954. The 
deadline for receipt of applications will be 
March 1, 1954. 
Criteria for the 
the following: (1) a letter from the Chief 
that the 
completed, or 
July 1, 1954, one 
pediatric training credited by the American 
Board of Pediatrics; that the 
performed his work ably; and that there is 


training need. 


awards will consist of 


of Service indicating proposed 


individual has will have 


completed by year of 
resident has 


real need for financial assistance; (2) a 
letter 
fellowship stating that he intends to enter 


pediatric private practice at the conclusion 


from the resident requesting the 


of his second year of training. 


Members of the Committee who will 


make final decision on the appointments 
are: Dr. James G. Hughes, Chairman; Dr. 


Robert Lawson, and Dr. Harry A. Towsley. 


Those interested in applying corre- 


spond with Dr. James G. Hughes, Le Bon- 
heur Children’s Hospital, Adams and Dun- 


may 


lap, Memphis 5, Tenn., or with the Ameri- 
ean Academy of Pediatrics, 610 Church St., 
Evanston, Ill. 

Major John F. Fairchild has been assigned 
as Chief of the 
Brooke Army Hospital, Fort Sam Houston, 


Pediatries Service of 


Texas. 

At the first meeting of the Western 
Society for Pediatric Research on Oct. 29, 
1953, held at Lane Hall, Stanford Univer- 
School of San Francisco, 


sity Medicine 
. b J 


Calif., the following officers were elected: 
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John Anderson 
Robert Aldrich 


Secretary-Treasurer: Forrest Adams 


President: 
Vice President: 
Members of the Council: Vincent Kelley, 
Moll, C. Henry Kempe, John Me- 
Robert 


Frederic 


Creary, Chinnock, Edward Shaw. 
The next meeting will be held Nov. 16, 
1954, at the UCLA School of 


The principles, purposes, and by-laws of the 


Medicine. 


Western Society for Pediatric Research are 
similar to those of the Society for Pedi- 
atric Research and the American Pediatric 


Society. 


At the meeting of the American Academy 
for Cerebral Palsy, held in Fort Worth, 
30 and 31, 1953, the following 


elected: 


Texas, Oct. 


officers were 


President: 
President-Elect: 
Secretary-Treasurer: Harry E. 


Meyer A. Perlstein 
D. Baker 


Jarnett 


Lenox 


A continuation course in Child Psychia- 
try for General Physicians, Pediatricians, 
and Psychiatrists will be presented by the 
University of Minnesota Feb. 1 to 5, 1954. 
The course will consist principally of small 


group discussions of common problems led 


by recognized experts in the field. The 
guest faculty will include Dr. Sherman 
Little, Director, Orthopsychiatrie Depart- 
ment, Children’s Hospital, Buffalo; Dr. 
Mabel Ross, Mental Health Consultant, 
U. 8. Public Health Service, New York 


Dr. Henry H. Work, Assistant 
and Psychiatry, 
University of Medical School. 
The course will be presented under the 
direction of Dr. Reynold A. Jensen, Pro- 
fessor, Departments of Psychiatry and Pedi- 
Minnesota 


City; and 
Professor of Pediatrics 


Louisville 


University of 
Lodging and meal accom- 
Center for 


atrics, at the 
Medical School. 
modations are available at the 


Continuation Study. 








Book Reviews 


Clinical Management of Behavior Disorders 
in Children. and Ruth 
Morris 1953, W. 


B. Saunders Co., 495 pages. Price $6.00. 


Harry Bakwin 


Bakwin, 


Philadelphia, 


This is a weleome addition to the steadily 


growing list of important pediatric texts 
and monographs from American clinies, It 
field and reflects the 


that 


covers a tremendous 


hundreds of contributions have been 


made to the subjeet of behavior disorders 


by psychologists, psychiatrists, and 


made to the 


pedia- 


tricians, Reference is work 


of over 600 authors, and me nv of these are 


quoted a number of times. It is not, how- 


ever, a mere compilation, but reflects 


throughout the interest and work of the 


authors in the subject and a judicial selee- 


tion and evaluation of the literature, It 


is eneyelopedic in character, covering 


growth and development, psychologic care 
in general, the psychologic problems of the 
sick child and of the child with a specific 
etiology, 


handicap, psychologie 


habit 


testing 


diagnosis, treatment, anti- 


training, 


behavior, ete. In faet, the reader 


social 


will find a diseussion of about evervthing 


that is related to the problems of child 


behav wr, 
Of greatest 


Bak 


wins have presented this vast complicated 


importanee is that the 
material in elear, readable English without 
They 
language 
dull 
much of the writings of the 


this field, 


a superfluous word. have carefully 


avoided the technical which has 


cluttered up and made reading of so 


psvchiatrists in 
being 


and which is recently 


frowned upon by a number of the leading 
This text of 


value to the pediatrician and prac 


psychiatrists, makes the 
unusual 
titioner. It is a book to be read and kept 
library by 


Further, it 


in the every pediatrician in 


practice. should be on the re- 


quired reading list for pediatric house 


officers and residents, and will be found 


most useful in eonnection with the under- 
The authors are to be 
this 


readable 


graduate teaching. 


congratulated for having written 


splendid text which presents in 


language the progress that has been made 
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in recent vears in understanding the psy 

chologic aspects of pediatrics and their im 

portance. 

Holt Pediatrics. L. Emmett Holt, Jr., and 
Rustin MelIntosh, ed. 12, New York, 
1953, Appleton-Century-Croft, 1,542 pages. 
Price $15.00. 

This 


editions as Holt’s Diseases of Infancy and 


text, well known from previous 


Childhood, follows a lapse of fourteen years 
after the last 


have had charge of its revision since 1926, 


revision. The authors, who 


have largely rewritten and revised their 


material with inelusion of the many new 


developments in pediatrics since the previ 
ous edition. In this they have been assisted 


by seventy-two collaborators who have 
The majority of 


York 


represent the 


sections. 
New 


articles 


written certain 


these are from the area. It is 
that 


views of the senior authors as well as the 


stated these 


collaborators. This is of some importance 
since the names of the senior authors carry 
more authority than some of the collabora 
this 
preferable to 


tors. In connection, it would seem 


have the name of the col 


laborator at the end of his article, rather 
that the 
identify him without 
front of the book. 


Although the general arrangement is the 


than his initials, so reader mas 


reference to the 


same as the previous editions, the material 
consider- 
The text 


is factual and up to date with the inelusion 


has been largely rewritten with 


able improvement in the revision. 


of adequate references at the end of each 
article. In general, the chapters are con- 
cise. Some of the descriptions of disease 
processes give several points of view while 
others might be considered somewhat arbi 
trary, and some are concise to the point 
of brevity. 

The type is clear and easily read, and 
although not 
The 


the revision worthy to take its place with 


the illustrations, numerous, 


appear adequate. reviewer considers 
previous editions as a popular worth-while 
student text. 

JEAN V. COOKE 
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Méningite Tuberculeuse et Tuberculose 
Miliaire de l’Enfant. Robert Debré and 
H.-E. Brissaud, Paris, 1953, Masson & 
Cie, 632 pages. Price 5,000 fr. (Fr.) 


With the introduction of streptomycin 


and other antibiotics there has been a 


marked new interest in tuberculous menin- 
gitis with the possibility of effecting cure 
previously considered as 
Debré 
this 
their own experiences based on 644 cases 
at the “Enfants-Malades,” but 


experiences of workers in all parts of the 


in a condition 
fatal. 


have 


Professor and his associates 


presented in volume not only 


discuss the 
The monograph not only discusses 


world. 


treatment, but presents a complete dis- 
including the 


The 


nearly 250 


cussion of the _ disease, 


clinical picture and pathology. text 


is beautifully illustrated with 


illustrations and plates. It is a_ timely 


monograph which should be of great in- 


terest to American clinics where the num- 


ber of cases seen is much lower than in 
the European clinies and, hence, experience 


less. 


is much 


John Zahorsky, 
1953, The C. V. 
Price $6.00. 


Synopsis of Pediatrics. 
M.D., ed. 6, St. 
Mosby Co., 470 


Louis, 


pages. 


The sixth edition of Zahorsky’s Synopsis 
in which he was assisted by T. S. Zahorsky. 
Much of the material is the same as in pre- 


vious editions. 


Bradley M. Patten, 
1953, The Blakiston 
$12.00. 


Human Embryology. 
ed. 2, New York, 
Co., 798 pages. Price 
This 

in the 


School 


the physician and medical student. It is 


text by 


University of 


the professor of anatomy 
Medical 
is a valuable work of reference for 


Michigan 


readable and clear and emphasizes those 
aspects of embryology which are of special 
importance to medicine. It is of particu- 
lar value to the pediatric clinic, where de- 
velopmental faults are frequently seen in 
infants and children, and where the effects 
of toxins on the development of the em- 
brvo have received so much study in re- 


cent years. 


121 


Living With a Disability. Howard A. Rusk, 
M.D., and Eugene J. Taylor, New York, 
1953, The Blakiston pages, 282 


illustrations. Price 


Co., 272 
$3.50. 


Dr. Rusk associates at the In- 
stitute for and Re- 
habilitation have produced one of the most 


and his 
Physical Medicine 


and practical books on a_ special 


subject that 
Aided by a grant 


useful 
been published. 
the Polio 


has ever 


from Founda- 


tion, a study was made of self-help devices 
for the disabled person, which will help him 


carry on with the daily activities of living. 
this 
throughout the 


From material gathered from many 


sources world, a_ selection 
of tested devices has been put together in 
this text. In the 
first that the 


achieve all 


beautifully illustrated 
chapter the point is made 


should 


the independence as is possible by doing 


handicapped individual 


things himself. This chapter on ‘‘Taking 
Advice’’ could be read with profit by mem- 
bers of the family and the friends of a 
handicapped individual. Then come chap- 
ters describing practical devices having to 
do with daily living activities of the dis- 
abled 


keeping up personal appearance, relaxation 


person in eating, getting around, 


and play, ete. Some of the devices are 


most ingenious and reflect the tremendous 
strides that have been made in the physical 
rehabilitation of the handicapped in recent 


years. In these days when physical dis 
abilities have been on the increase as the re 
sult of wars, automobile accidents, and polio, 
the text 


tribution. 


makes a unique and valuable con- 


Special Education of the Exceptional Child. 
Edited by Rev. William F. Jenks, C.SS8.R., 
Washington, 1953, Catholie University of 

Press, 156 Price $2.00 


America pages, 


(paper). 
Workshop 
exceptiona) 


The first 


on special 


Proceedings of the 
education of the 
1952. 


present discussions of many types of ‘‘ex 


child held in June, The proceedings 
ceptional’’ children from the mentally re- 
tarded to the gifted child. After presenta- 
tion of twelve main topics, the summary 


reports of four seminars are presented. 











Editor’s 


Column 


RETROLENTAL FIBROPLASIA AND OXYGEN 


OME 
JOURNAL 


the 


editorially! 


eighteen months 


S ago 
on the report of Szewezyk® linking up 
the development of fibro- 
the with 
the oxygen supplied to the ineubator. 


commented 


retrolental 


plasia in premature infant 
Rarely have we encountered an idee 
or suggestion over which pro and con 


The 


purpose of the editorial was simply to 


sides were so violently taken. 


present this new viewpoint and to ex- 
press the hope that Szewezyk’s ideas 
might furnish a elue leading to the 
solution of a problem which has led to 
a marked increase in blindness in chil- 
dren in the last few years. 


Over the intervening months fur- 
ther clinical evidenee has been ac- 
eumulating that oxygen is in some 


way connected with the development 
In addition to the re- 
ports cited in the first editorial, Jef- 


of the disease. 


ferson® found a direct relationship 


between the incidence of the disease 
He 


incidence 


and oxygen administration. 


noted a marked inereased 
following the routine administration 
oxygen to all premature 
Patz, Hoeck, and De 


ported on a series of 


of infants. 


La Paz* re- 


sixty-five pre- 
mature infants under 314 pounds in 


weight. Twenty-eight were kept in a 


high-oxygen environment of 65 to 75 


per cent for from four to seven 
weeks. Of these, five developed some 
form of retrolental fibroplasia, two 


showed retinal hemorrhage and de- 


tachment, and in ten others vascular 
changes were noted. Of thirty-seven 


infants kept on a lower concentra- 


tion of 40 per cent from twenty-four 
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hours to two weeks, only two showed 
edema and and four, 
vascular changes. They felt that their 
observations suggested a direct effect 
of rather than the relative 
anoxia which Szewezyk considers im- 
portant. Broendstrup and Flensborg® 
of Copenhagen, in a discussion before 
the Danish Paediatric Society, 
pressed the that the 
therapy rather than the degree of 


hemorrhage, 


oxygen, 


eXx- 
view oxygen 
prematurity is the decisive factor. 
The one striking observation com- 
mon to all is that retrolental fibro- 
plasia has been seen in a rapidly in- 
creasing incidence in all parts of the 
world since various types of ineuba- 
tors have come into common use in 
which premature infants are exposed 
to high and varying concentrations 
of oxygen. 

Reports of experimental studies 
are now beginning to appear. Gyl- 
lenstein and Hellsbrém® subjected lit- 
ters of full-term newborn mice to a 
high concentration of oxygen for pe- 
of forty-eight hours, with 
twenty-four-hour intervals of ordi- 
nary air, for periods of one to three 
One-third definite 
retinal vascular changes. Last Sep- 
tember, Ashton, Ward, and Serpell,’ 
of the Institute for Ophthalmology in 
London, made a preliminary report 
of experimental linking up 
and retrolental fibroplasia 
that has attracted much interest and 
attention. kittens were 
used for this study as ‘‘The develop- 
ment retinal vessels in the retina 
of the kitten at birth and for the fol- 


riods 


weeks. showed 


studies, 
oxygen 


Newborn 


fa 


Ol 














lowing three weeks is closely com- 
parable to that in the human foetus 
during the terminal months of intra- 
uterine life, and, therefore, to that 
of the premature baby.’’ When kit- 
tens were exposed to high concentra- 
tions of oxygen (60 to 80 per cent) 
for several days, the process of reti- 
nal vascularization was profoundly 
influenced with an obliteration of the 
ingrowing retinal complexes in some 
instanees. A transfer to air led to a 
reopening of the vessels in part, but 
the normal architecture was not re- 
stored. The new network was grossly 
abnormal with hemorrhages and reti- 
nal detachment. They consider these 
phenomena as significant in the gene- 
sis of retrolental fibroplasia in man. 
These are the first experimental stud- 
ies to be reported, although we have 
heard of others that are under way. 

The additional clinical observations 
plus these experimental studies seem 
to link in some way the oxygen con- 
centration to which the premature in- 
fant is exposed in the incubator with 
the development of retrolental fibro- 
plasia. There are some, however, 
with whom we have discussed the 
subject in recent months who are 
still skeptical as to oxygen:playing a 
role in the development of the dis- 
ease. Practically all other etiological 
agents which have been proposed 
have been discarded, and we have 
heard of no new ones that have been 
suggested. Certainly there is every 
reason to go deeper both clinically 
and experimentally into the role of 
oxygen. 

Granted that oxygen administered 
to the premature infant in the incu- 
bator is either directly or indirectly 
linked to the development of retro- 
lental fibroplasia, the prevention of 
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the disease returns to the province of 
pediatrics, as the responsibility for 
the care of the premature infant falls 
on the pediatrician rather than the 
ophthalmologist. The studies re- 
ported have two important practical 
points for the pediatrician responsi- 
ble for the care of the premature in- 
fant. First, accurate information as 
to the oxygen content of the air in 
the incubator cannot be determined, 
or the concentration accurately regu- 
lated by the rate of flow from the con- 
tainer. Accurate information can 
only be made by frequent measure- 
ment with some type of oxygen ana- 
lyzer. Second, there is a growing 
feeling that oxygen should not be 
given routinely to the premature in- 
fant but reserved for individualized 
eases of asphyxia, and, further, it 
should be used in as low a concentra- 
tion as possible and for as short a 
time as possible. Szewezyk,* who be- 
heves hypoxia rather than hyperoxia 
is the important factor responsible 
for the vascular changes which char- 
acterize the disease, stated in a re- 
cent discussion that ‘‘centers where 
little or no oxygen is used in the care 
of premature babies and where good 
obstetrical and pediatric care is pro- 
vided, will have the lowest inei- 
dence.’’ 
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O** of the more recent develop- 
ments in medical care for chil- 
dren has been the establishment of 
facilities for the residential treatment 
children. 


treat- 


of emotionally disturbed 


In a general way, residential 
ment has been developed to meet cer- 
tain problems brought to light in the 
child lor 


children referred to the clinies a tem- 


guidance clinics. some 
porary change in environment is indi- 
cated, and in some children the prob- 
lem is so deeply seated and involved 
that and 
therapy are necessary which cannot be 


long-time intensive study 
carried out in an outpatient service. 
The 


number and, despite a more or less 


residential centers are few in 


common purpose, vary considerably 
character of 
New facili- 
developed in many 
the 


agencies, and in others as federal and 


in their genesis, size, 
work, and organization. 
ties 


are being 


places to meet needs of social 
state funds in the last few years have 


been made available to children’s 
hospitals and psychiatric institutions 
for developing psychiatric facilities. 

A recent report of a survey made 


Child Welfare 


gives an excellent picture 


by the League of 


America! 


of the organization and work of 
twelve residential centers. The de- 
cided differences in the twelve and 


the many changes in organization and 
policies as they have been developed 
the 

A number have 


show clearly that centers have 
no definite pattern. 
evolved from orphanages whose need 


foster- 


diminished as 


and use have 
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home eare has replaced institutional 
eare for dependent children, and one 
was originally founded as a_ school 
for mentally retarded children. Two 
were developed as wards in neuro- 
psychiatric Only four 
of the twelve have an association with 
‘apacity, the 
residential centers vary from a ward 


institutions. 


medical schools. In 
for sixteen children at the Langley 
Porter Clinie in San Franeciseo to 200 
at the cottage type Hawthorne-Cedar- 
Knolls School outside New York City. 
There is a marked difference in the 
admission policies and treatment pro- 
vided, and in the type of case in resi- 
dence at these two centers. Five 
centers have a capacity under thirty, 
and thirty and _ fifty. 
Seven are distinctly parts of medical 


five between 
programs, while five, administered by 
social workers, are social agency pro- 
grams. 

Among the problems facing the de- 
velopment of residential centers is the 
of the 

from 


cost of maintenance. Three 
twelve studied are supported 
publie funds, and seven from private 
funds, as endowment and community 
chests. Only one has its chief sup- 
port from patients’ fees, and, inter- 
estingly, this center has the highest 
per The 
per patient per year was around $4,- 
700, with a low of $2,099 and a high 
of $8,079. 

Forty-five per cent of the 531 chil- 


‘capita cost. average cost 


dren in the centers at the time of the 
study were in the 13- to 17-year age 
group and only 4.5 per cent were chil- 





























dren under 6 years of age. Data ob- 
tained as to the length of stay for 
children who had left the center dur- 
ing the two-year period previous to 
the study showed that approximately 
28 per cent had been in residence less 
than six months and 16 per cent from 
six months to one year. In over 40 
per cent the child had been in resi- 
dence from one to three years. Thus 
the yearly turnover is small. Of the 
children who had left, over 50 per 
cent were returned to their own 
homes and 15 per cent to foster 
homes. Four and eight-tenths per 
cent were transferred to psychiatric 
hospitals and 3 per cent to institu- 
tions for delinquent children. 

It is not surprising to find that, 
with these variations in size, organi- 
zation, medical affiliation, and admis- 
sion policies, the type of psychiatric 
treatment varies from occasional in- 
terviews with a psychiatrist to ses- 
sions several times a week. One of 
the problems involved, in common 
with the child guidance elinies, is 
the seareity of personnel trained and 
interested in child psychiatry. 

As one studies the diagnoses of the 
children under treatment in the 
centers it is obvious that such facili- 
ties are needed. The number with 
schizophrenia, for example, is high, 
while others have problems related 
to organie defects and to anxiety neu- 
roses. This fits in with the age group 
under eare mentioned above. The 
question that interests and is impor- 
tant to the pediatrician is whether or 
not in some of these seriously dis- 
turbed children the origin goes back 
to early childhood situations, and, if 
so, whether they might have been pre- 
vented from becoming serious by 
their early recognition and treat- 
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ment. The answer is probably no for 
those which seemingly have a con- 
stitutional basis, or are related to or- 
ganic defects. 

On the other hand, the diagnoses 
of many children in the centers give 
the impression that they are basically 
behavior problems which for one rea- 
son or another required institutional 
care and treatment. It is possible 
that many of these might have been 
prevented from becoming ‘‘serious’’ 
if they had been recognized early, 
and measures taken to remedy the de- 
veloping situation. This is of impor- 
tance to the practicing physician as 
he is the one trained medical person 
who has routine contact with the 
child in his early years and with his 
environment, Therefore, the respon- 
sibility for prevention falls on him 
rather than the psychiatrist. He 
must, however, have an understand- 
ing of and the ability to recognize 
situations which might lead to serious 
behavior and emotional disturbances. 

This ability and understanding in 
the ultimate analysis goes back to his 
medical education, and particularly 
to the instruction in pediatrics, and 
the attitude of his instructors in pedi- 
atries working hand in hand with the 
psychiatrists. Attempts are being 
made in a number of schools to intro- 
duce such teaching. It is not an easy 
subject to introduce into the medical 
curriculum as is well shown by a 
recent report from the University of 
Washington Medical School.? Per- 
haps one of the trends that will influ- 
ence the situation has been the recent 
experiments in several schools of 
placing medical students in their 
early years in close relationship with 
the family unit. 








126 THE JOURNAL 

Everyone agrees that the preven- 
tion of disease is far more effective 
in the long run than the treatment of 
an We 
not consider our duty fulfilled by the 


established disease. should 


routine physical examination and by 


the immunization of young children 
against various diseases. The under- 
standing and prevention of emotional 
and behavior disorders, which wreck 
many lives, does require time and 
mental effort on the part of the prac- 
titioner when applied to the individ- 
We must not 


ual child or situation. 


OF PEDIATRICS 


forget, as was emphasized in the re- 
cent International Congress on Medi- 
‘al Edueation in London last August, 
that medicine is a It 
must not be allowed to degenerate 
into a_ situation technology 
overshadows everything else. 


profession. 


where 
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O 3 common causes of the “chain reactions’ 
that keep your phone ringing... 


minimized by a Br Se mE formua 


a BREMIL formula minimizes the possibility of 
hyperirritability caused by subclinical tetany . . . 
because BREMIL guarantees a stable, calcium- 
phosphorus ratio of 1%:1. 


a BREMIL formula minimizes the possibility of 
digestive upsets . . . because BREMIL provides the 
same small, flocculent curd and the same finely 
emulsified fat pattern as breast milk. 


a BREMIL formula minimizes the possibility of 
excoriations caused by ammoniacal urine . . . 
because of the addition of methionine’ to BREMIL. 


BREMIL is virtually “instant”. . . needs only boiled 
water for a complete formula (including full 
multivitamin and iron requirements) . .. costs no 
more than ordinary formulas requiring vitamin 
adjustment. In 1-lb. tins at all pharmacies. 


For samples and literature, write to: 


Prescription Products Division 
The BORDEN Company 
350 Madison Ave., New York 17 


References: 1. Goldstein, L. S.: Clin. Med. 59:455, 1952. 





